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FOREWORD

The Defense Acquisition University (DAU) is moving into a new era of delivering
education and training in a technologically-based environment. This DAU Guide for
Curriculum Development, Delivery, and Evaluation is provided to assist DAU faculty and
staff with current information on policies, training, course design, and evaluation. The
Guide is available through the world-wide web with added links and resources to broaden
the perspective and knowledge of the user. It can be used as an electronic resource
document and also a communication link among the faculty. The Guide is an evolutionary
tool, and will be updated on-line as changes occur. | encourage you to visit the DAU
website where the Guide resides, to learn, comment and share information.
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President
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DAU Curriculum Guide—Introduction

Section |

Introduction to Department of Defense Acquisition

Overview

Background

Purpose

Education and Training

The Defense Acquisition Workforce Improvement Act of 1991 created the
Defense Acquisition University (DAU). DAU operates a consortium of
Army, Navy, Air Force, National Defense University, Defense Logistics
Agency schools and activities. The DAU coordinates and tailors education
and training to the needs of the acquisition component within the DoD
community. It isthe DoD center for devel oping education, training,
research, and publication capabilities in the area of acquisition.

In an effort to provide consistency with course and curriculum
development, DAU appointed a group of individuals representing
consortium schools to serve on the DAU Curriculum Development Guide
Committee. One of itstasksis to create a document that provides for the
development of effective courseware products for delivery by DAU schools.

The DAU Guide for Curriculum Development, Delivery, and Evaluation
provides a common foundation for DAU and its member schools to prepare,
review, and evaluate instructional products. The purpose of the Guideisto
provide tools for the development, delivery, and evaluation of effective
education and training. Accordingly, the Guide provides:

guidance for designing DAU performance-based curriculg;

astructure for using the guidance to develop new and review existing
instructional materials

support materias (definitions, examples, job aids, etc.) which
define the criteria, and

assist instructional design developers/reviewers in completing or
evaluating instructional design quality; and

a system for evaluating instructional design quality.

Continued on next page
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Overview, Continued

Purpose, Performance-based training and education presents providers with an

continued opportunity to apply adult learning methodol ogy, technol ogy-based
instructional design, multi-media development, and performance-based
assessment techniques.

In this section This section covers the following:
Topics See Page
About This Guide 1-2
What |s Performance-Based Training and Education? 14
What |s Competency-Based Training and Education? 1-7
Section Summary and References 1-8

Primary audience The Defense Acquisition University (DAU) Guide for Curriculum,
Development, Delivery, and Evaluation is for those individuals who are
involved in the design, development, delivery, and evaluation of DAU
training and education courses. These include:

Instructors

Education specidists

Instructional systems designers

Functional board members and their representatives
Subject matter experts

Contractors

1-2
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About This Guide

Introduction

DAU policy
guidance

Instructional
systems

development
(1SD) phases

No single document can solve the full range of potential instructional
systems design problems. This Guide will focus on phases of the
instructional system development of performance-based training and
education and rapid prototype processes to develop, maintain, and evaluate
courses or curriculafor the current DAU environment.

The DAU Guide for Curriculum Development, Delivery, and Evaluation is
NOT apolicy document, although it isintended to be consistent with
applicable existing policy established by the DAU. You may view these
documents on the DAU homepage. The websiteis:
http://www.acq.osd.mil/dau.

DAU Policy Memoranda Title

Policy Memorandum #1 New Course Development,
Revision, and Maintenance

Policy Memorandum #2 Course Sponsor and Offeror
Requirements

Policy Memorandum #3 Student Attendance

Policy Memorandum #4 Academic Program Review

Policy Memorandum #5 Course Equivalency

The following are the instructiona systems devel opment phases addressed
in this guide:

If you need to know about... | Thengoto...
Overal 1SD Process and Rapid

Prototyping Section 2
Andyss Section 2
Design Section 4
Development and Implementation Section 5

(Délivery Methods)

Technology-Based Education and
Training Section 6
Evauation: Learner Performance Section 7
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What is Performance-Based Training and Education?

Introduction

Differences
between
traditional
testing and
performance-
based assessment

The acquisition educational environment is changing. DAU schools must
prepare students for the future by preparing them to become lifelong learners
who can work with others, communicate clearly, think critically, apply what
they have learned in practical ways, recognize quality, and be creative as well
asorigina problem solvers.

Performance-based training and education ensures that |earners master the
knowledge, skills, and abilities that emphasize application and use of what
has been learned. It clearly defines what they are expected to know and be
able to do with that knowledge. Students are periodically tested or assessed
to determine their progress, and each is given needed time and assistance to
become proficient. Individuals who demonstrate meaningful progress or skill
development are advanced to more challenging courses or curricula.

A traditional pencil and paper test requires that students show what they
have learned. They do not have to demonstrate what they can do with what
they know, and they are not asked to demonstrate the depth and breadth of
their knowledge. Frequently grades are reported as the percentage of test
guestions answered correctly. It is possible to receive credit by mastering as
little as 60-70 percent of the information.

In a performance assessment, students are expected to answer two questions:
What do you know? And what can you do with what you know? Students
show their basic knowledge and understanding through a variety of activities
that demonstrate their level of proficiency. Thiskind of assessment not only
requires thorough knowledge of the basic skills, but demands that students
demonstrate their knowledge through projects, performances, experiments,
research, essays, critiques, and other practical ways.

Continued on next page
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What is Performance-Based Training and Education?, Continued

Performance-
based assessment
standards

Examples of
levels of
performance

Most tests and assessments are purposeful. That is, they are used as exit
criteria. Exit criteria are predetermined standards of acceptable student
performance at the completion of a module, course, or curriculum.

Performance-based assessment standards are designed to describe the
student’s level of proficiency in meeting the exit performance standards.
Performance standards take many forms, but generally revolve around the
concept of mastery learning. Usually, however, alearner’ s performanceis
measured in levels of proficiency like those illustrated on the next page.

Performance assessments may be either pencil and paper or actua physical
performance. This Guide provides more information about both tests and
assessments in Section 6 Evaluation:  Student Performance and Appendix G
Test Assessment: Planning and Writing.

Performance-based assessments describe the student’s level of proficiency
or mastery in meeting the exit performance standards. For example:

If... Then ...
the learner demonstrates the learner meets few of the basic
minimum development toward requirements set forth in the exit
proficiency performance standards
the learner is developing toward | the learner meets some, but not
proficiency all, of the basic requirements. He
or she has difficulty
communi cating.
the learner is proficient the learner meets the basic

requirements and communi cates
these concepts clearly and easily.
the learner is advanced the learner goes beyond the basic
requirements, demonstrates a
thorough understanding of the
exit performance standards, and
communicates those concepts
clearly and easily.

Continued on next page
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What Is Performance-Based Training and Education, Continued

Performance vs.  Performance and competency-based training are essentially the same. The

competency- initial move towards educational reform in the Department of Defense was
based training for Competency-Based Training and Education (CBT & E). Use of either
and education term is amatter of individual preference.

Performance-based training and education is a better descriptor because it
appliesto courses that are designed from job-task-analysis (competency-
based), or courses that evolve from needs or topics analysis. In either
instance, the design requires some kind of measurable or observable learner
performance.

1-6
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What Is Competency-Based Training and Education?

Introduction Historically the Department of Defense viewed competency-based training
and education as job or occupation specific. That is, anindividua learner
would concentrate on mastering the “competencies’ associated with the
government job series or classification (e.g., Contract Specialist).

The structure of ~ Competency-based learning combines a primary focus on subject content

CBT & E with the individual interest of the learner. It requires a deegp and consistent
commitment to rigorous academic standards. That is, competency-based
training and education takes a highly sophisticated approach to the
importance of relevance in education by defining relevance with reference to
the knowledge base of any given field.

In competency-based or performance-based learning designs, the student
ultimately receives certification in a profession by demonstrating facility
with both theory and practice. Both performance-based and competency-
based interventions are designed around the concept of mastery learning.

There are different approaches to performance and competency-based
designs. Competency-based designs usualy evolve from job-task anaysis
(JTA) and aretypically process or procedure oriented. Mastering such
processes or procedures may prepare a person to perform the duties and
tasksin ajob or occupation, although effective performance may aso
include:

Information management

Computer literacy

Interpersonal, cross-cultural, cross-occupational, and cross-national
communication skills

Adaptability to rapid change

Increasing self-direction

1-7
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Section Summary and References

Summary

References

The Guide for Curriculum Development, Delivery, and Evaluation is
DAUs approach to bringing together public law, policy, and instructiona
systems design. The Guide emphasizes the concept of performance-based
education and training learning systems.

The long-range promise and ultimately the justification for performance-
based-education and training is to increase student learning by improving
the quality of instruction Theoretically, this should occur as the direct
consequence of improved instructor education programs, and continuing
professional development of faculty.

In order to facilitate faculty development and to improve performance as
educators, this Guide provides acquisition education and training
professional s the necessary information to successfully engage in
instructiona systems design. Most of the material covered in the Guide can
be explored at greater depths by enrolling in one of the many Professional
Development in Education (PDED) courses made available to all
consortium faculty by DAU.

This Guide is not a document that can be consumed in one setting. Itis
used best as areference document. Each section is broken into specific
units that affect the instructional systems development of DAU courses.

Public Law 101-510 Nationa Defense Authorization Act for Fiscal Y ear
1991 known as the Defense Acquisition Workforce Improvement Act

DAU Policy Memoranda March 1997 including:

New Course Development, Revisions, and Maintenance
Course Sponsor and Offeror Requirements

Student Attendance

Academic Program Review

Course Equivaency

1-8
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Section 11

Overview Of The Systematic
Approach To Instructional Design and
The Rapid Prototyping Model

Overview

Introduction The systematic approach to instructional design is a five-phase process that
ensures education and training accomplishes the following goa:

A practical, results-oriented instructional program which
provides people with the skills and knowledge to do their
jobs correctly, efficiently, and with confidence.

The rapid prototyping model is currently being used by DAU to develop
technology based courses in a nonlinear fashion. This approach has been
used by software developers and is considered faster and more efficient,
while still maintaining the focus on effectiveness.

In this section The following topics are covered in this section:

Topics See Page
ISD Overview 22
Rapid Prototyping Model 2-8
Section Summary and References 2-10
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ISD Overview

Overview The systematic approach and design model has many names; however,
Instructional System Development (ISD) remains the standard. This model
takes into consideration audience characteristics, the nature of the
knowledge, skills, job, and tasks to be learned, and environmental
constraints. 1SD isafield that takes many of its concepts and principles
from various disciplines. For example, as an applied discipline, ISD uses
learning theory from psychology to determine how a person learns (learning
style) and how to best address their learning need. Instructional theory uses
that person’s learning style to determine how to best develop instruction.

The five-phases of the ISD model are Andysis, Design, Devel opment,
Implementation, and Evaluation (ADDIE). It may be pictorially represented
asalinear model, but the approach involves continuous iterations.

Decisions made in one phase affect actions and plans in other phases.

Instructional Graphic representation of this system approach.
System
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Continued on next page
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ISD Overview, Continued

ISD Model

Analysis

As this representation shows, evaluation is completed at the end of each
phase in addition to an overarching evaluation.

Andyss
E
\Y
A Y
L Desgn
U
A
T
(I) Devdopment &
N Implementation

*The Job, Tasks, kills, Knowledges
*The Trainess
*Practicd Concerns

*Objectives
*Program Structure
*Evadudion Items

«Course and Modules
*Training Materids

for Trainersand Trainees
Staffing Requirements
Training Schedules

« Conduct Training

Analysis provides a method of responding to changes in human resource
requirements, solving job performance problems, and learning from “real
world” experience. Inthe analysis phase, detailed practical studies are
performed to determine what areas require instruction, learner
characteristics, cost-effectiveness of a selected delivery system (e.g.
Technology Based Training—TBT), and the scope, timeline, and budget of
an education and training project or program. These facts are gathered to
make informed development decisions and provides the linkage between the

job and the instructional project or program.

The following types of analyses maybe completed:

Needs or Performance Analysis

Audience or Learner Characteristics Analysis

Job/Task Anaysis

Skill/Knowledge (Competency) Analysis

Content, Learning and/or Instructional Analysis

Continued on next page
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ISD Overview, Continued

Design

Development

Design uses the performance information collected earlier to help the
instructional project/program take shape. The information gathered
specifies, in measurable terms, the knowledge, skills, and aptitudes that the
instruction will develop.

Learning objectives are developed for groups of related knowledge and
skills. These written statements of |earning outcomes define exactly when,
what, and how well the learner must perform during instruction. Defining
how individual tasks are performed focuses devel opment efforts. In
addition, the information gathered permits more effective decisions
regarding:

How the learning materials will be organized and presented
Learning activities and instructional strategies to be included

Time spent on each topic

The use of presentation media

U U U U U

How learners will be evaluated

Assessment instruments (practical measures as well as written/knowledge
tests) are produced to ensure that learning objectives are achieved and
competencies are reliably evaluated.

Development organizes the instructional materials needed for learners to
achieve the learning objectives. Emphasisis on maximizing the use of
existing materials and resources. Instructor and learner activities are
defined and these activities describe how the instructor and learners will
perform to achieve the learning objectives.

Existing, suitable instructional materials and lesson plans are selected and
new ones are produced as needed. Resulting materials are reviewed for
technical accuracy, tried out with a group of learners, and revised as
necessary. Performance-based instructional materials are the products of
this phase.

Continued on next page
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ISD Overview, Continued

Implementation Implementation is the process of putting the instructional program into
operation. Thisfinalized product is ready to be delivered to the target
audience. If it isto beinstructor-led or facilitated, instructors are selected
and trained usually with atrain-the-trainer session. Instruction is delivered
as planned, and learner, and instructor, performance is evaluated.

These evaluations serve two purposes. First, they verify that learners have
achieved the learning objectives. Second, learner evaluation results and
instructor comments are useful for future program revisions and follow-up
evaluation.

Evaluation The evaluation phase ensures continuing ability to produce qualified
learners. A follow-up evaluation is conducted to assess how well the
instruction prepares learners to perform their jobs after having been on the
job for a specified period of time. Evauation is the dynamic process of
assessing performance, identifying concerns, and initiating corrective
actions. Data sources for evaluation often include surveys, interviews, tests,
course evaluation results, service or product data, and observations.

Continued on next page
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ISD Overview, Continued

DAU Evaluation
Program

Success of any evaluation program depends upon a clear understanding of
the intent or outcome. That is, evaluation in terms of what (reaction,
learning, behavior, performance, or results)? The DAU evaluation program
congists of four levels smilar to Kirkpatrick’s model. They are described in
the table below. Student performance evaluation is covered in more detall
in Section VI—Evaluation: Student Performance. The DAU Academic
Review policy is covered in Policy Memorandum #5 Academic Program

Review.
Level Outcome DAU Program

1. Reaction | How do learnersfeel about the program | End of Course Critique
or like the course?

2. Learning | Towhat extent did the learner increase | In class student
knowledge, improve skills, and/or assessment
change attitudes? How well did the (Performance
student learn? evaluation)

3. Behavior | Towhat extent did the learner’s job Post graduate survey
behavior or performance change
resulting from the education and
training?

4. Results What are the tangible results of the Academic program
program in terms of reduced cost, review and resource
improved quality and quantity? graduate survey

Continued on next page
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Rapid Prototyping Model

Introduction

Overview

In this section

In today’ s environment of rapid change, there is a need for ISD processes
that are quicker and more efficient, while still maintaining the focus on
effectiveness. In the commercial arena, software devel opers have turned to
rapid prototyping models to balance the challenges of maintaining high
quality, while decreasing cycle time.

Rapid prototyping is a viable model for instructional design to use for
technology-based forms of instruction. The processes do not occur in a
linear fashion. For example, the completion of the analysis of the content is
dependent on the knowledge gained from creating a prototype lesson. It
reduces potential risks by having stakeholders review materials early in the
process when changes can be made more cost effectively. Early reviews of
completed course materials can reduce the development cycle by at least
one-third.

This section will display the Rapid Prototyping model diagram.

Topics See Page
Rapid Prototyping diagram 8
DAU Team Design/Devel opment Process 8

Continued on next page
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Rapid Prototyping Model, Continued

Rapid The figure below shows how the ISD steps are conducted in arapid
Prototyping prototyping model. The overlapping boxes are meant to represent the fact
Model that the processes do not occur in alinear fashion

Overal

Media

Analysis

Content Analysis/Design

Scripts/Storyboards

Programming/Production

Testing

Implementation

DAU team The DAU Curriculum Design/Development team consists of the following :
design/

development . OSD functional board members

process . DAU Academic Program Coordinator

DAU education specialists

Subject matter experts

Contracted instructional designers

Representatives from the school or curriculum development team.

A more detailed description of the process is described in Appendix B,
DAU Technology-Based Redesign Process (Computer-Based Training).

Continued on next page
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Rapid Prototyping Model, Continued

Step 1

Step 2

Step 3

Step 4

The steps below illustrates the DAU team design/development process

Step Action
1 Identify performance outcomes.
2 Develop course design guide.

3 Create scripts/prototypes.
4 Develop course materials.

Establishes specific performance outcomes for the course. Identify
certification criteria and testing strategy.

Establish terminal and enabling learning objectives. Divide content into
units.  Select methods, media, and develop validation plan.

Convert course content into lesson scripts/storyboards. Develop exercises/
interactions. Create prototypes of lessons, graphics, and interactions.
Finalize test items.

Read course materials for pilot testing.

2-9
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Section Summary and References

Summary

References

The systematic approach to education and training provides a method for
analyzing, designing, developing, implementing, and evaluating cost-
effective, results oriented instructional programs. These guidelines were
developed to describe the ISD systematic model. These are development
guidelines, not development requirements. The rapid prototyping model on
the other hand, enables the devel oper to create instructional materials for a
technol ogy-based environment in a nonlinear rapid paced method, more
cost effectively, and in reduced time.

Air Forces Manual: Handbook for Designers of Instructional Systems.
1993 edition
Department of the Air Force, Headquarters, US Air Force, Washington, DC

Bichelmeyer, B & Tripp, S. D. (1997). Rapid Prototyping: An Alternative
Instructional Design Strategy. Educational Technology Research and
Development. 3(1):31-43.

Blank, W. (1985). Handbook for Developing Competency-Based Training
Programs. Englewood Cliffs, NJ: Prentence-Hall, Inc.

Clark, R. (1986). “Defining the “D” in ISD Part 1: Task-General
Instructional Methods.” Performance and Instruction (February) 17-21

Clark, R. (1986). “Defining the “D” in ISD Part 2: Task-General
Instructional Methods.” Performance and Instruction (April): 2-17

Clark, R. (1989). Developing Technical Training. Reading, MA: Addison-
Wedey

Continued on next page
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Section Summary and References, Continued
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continued
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Overview

Introduction

In this section

Section 111

Analysis

Anaysis means to breakdown or take apart. Analysisis used in the ISD
model to identify a performance deficiency or problem and to determine the
solution to that deficiency. A job anaysisisthe method used to obtain a
detailed listing of what activities (tasks) a particular job entails. Once
identified, these activities (tasks) are ranked and a determination is made on
which onesrequire training. The task analysis process describes what
actions the job incumbent does in performing this task and what skills and
knowledge the learner needs to accomplish this.

For those tasks that are not behaviorally or proceduraly driven, i.e., those
tasks that are more mental in nature—as in decision making—a content,
learning, or cognitive analysisis completed. Frequently, even in the
presence of atask analysis, designer/developers must ask how the
information is best organized for learning.

In this section the following topics are covered.

Topics See Page
Types of Analysis, Terminology, and Methodologies 32
Preplanning Analysis 37
Job Analysis 39
Task Anaysis 3-17
Content/Instructional Analysis 3-19
Section Summary and References 3-23
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Types of Analyses, Terminology, and Methodology

Overview There are severd different types of analysis. The types include but are not
limited to the following:

Needs or Performance Analysis
Preplanning Analysis

Job/Task Anaysis
Knowledge/Skill(Competency) Analysis
Content/Instructional Anaysis

Each of these can be used by itself or in combination. This section will
cover questions to be answered by the various types of analysis,
terminology common to all types, and methods for conducting the analysis.

Types of analyses Each type of analysis answers a different question.

Type Question
Needs or Performance Anaysis Isit atraining need?
If so, how will it be satisfied?
Job Analysis What tasks are performed in an
identified job position?

Of these tasks, which ones will be
selected for training?

Task Anaysis What are the components of each
task within thisjob position?

What are the skills, knowledge,
and abilities needed?
Knowledge/Skill(Competency) What are the underlying skill and
Andyss knowledge requirements ?
Content/Instructional Analysis What are the underlying skill and
knowledge requirements and how
do they relate to task
performance?

How can these skills and
knowledge be organized to aid
training design?

Continued on next page
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Types of Analyses, Terminology, and Methodology, Continued

Terminology The language of analysis.

Term Example
Job: Thenameof an Military Police Officer
occupation Service Representative
Duty: A large segment of an Managing schedules

occupation (job), an arbitrary
clustering of related tasksinto a
broad functional area or genera
area of responsibility

Monitoring Contracts
Preparing reports

Task: A unit of work activity
that constitutes alogical and
necessary event during job
performance and that leadsto a
product, service, decision or
change in the environment. The
skills or competencies that the
learner must obtain in order to be
successful workers.

Produce contract schedule
Initiate work request
Verify Statement of Work

Element: A specific activity,
often part of an ordered process,
by which atask is performed,
also called a“step”

Replace worn or damaged parts
Enter password to access
contractor information

Skill: Physical or mental
activities that are needed to
accomplish ajob/task

Determine solutions
Anayze aproblem
Manipulate figuresin aformula

Knowledge: Items required to
comprehend, recognize, and/or
recall principles, rules, concepts,
symbology, and terminology

How to locate specific data or
kinds of data

What something looks like
Formulas to use

Ability: Capacity to acquire and
use skills or knowledge

Language ability

Mathematical ability
Reasoning and problem solving
ability

Interpersonal ability

Continued on next page
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Types of Analyses, Terminology, and Methodology, Continued

Organizing tasks It is very important to break the job down into major duties and then the
major duties into tasks, and the tasks into its elements, skills and
knowledge. This structure serves as an organizing scheme in curriculum
design. In addition, it isunlikely that the instruction being developed will
provide learners with all the necessary skills and knowledge they need if
tasks have not been accurately and completely defined.

Generating task ~ There are severa sources that may provide atask listing. It may come
listing from

an actual job/task analysis
job performance requirements, and
job descriptions.

If the list of tasksis not provided, ajury of subject matter experts (SMES) is
often convened to help generate and compile the list of tasks necessary to
perform the total job.

Actual job/task Job analysis is the systematic process of identifying all tasks performed in a
analysis (AJTA)  given job position.

Task analysis is the systematic process of clarifying selected tasks and
identifying how to do the task and what is required to learn to do the task.

A job-task analysis (JTA) ismost appropriate in analyzing observable,
repetitious, and procedure-driven performance processes. However, this
may not work well when the process is unobservable, requires complex
decisions, and is not repetitious.

Data collection The data collection methods include: observation, interviews, and panels of
methods for JTA

subject-matter experts,

occupational analysis centers, and

group interviews (also known as a table top or jury of experts).

Continued on next page




DAU Curriculum Guide—Analysis

Types of Analyses, Terminology, and Methodology, Continued

Panel of experts ~ Generally there are two strategies that may be used to facilitate this panel or
or jury of subject jury:
matter experts

Brainstorming

Index Card Method

Brainstorming Brainstorming is a group process that involves spontaneous contribution of
ideas by all members of the group. The group interaction and discussion
can be beneficia in developing the task inventory as this interaction may
help uncover tasks that might have otherwise been overlooked.

Astasks are generated, they are written on large sheets of paper or easel
pads and posted. All ideas should be accepted even though some may
eventualy be eliminated. Frequently, the tasks are then categorized or
grouped around a central theme—things that go together to form a group—
from which duty areas will be identified.

Index card Generate categories of job events and have panelists write as many tasks as

method they can think of on an index card. Only one task per card. When all
panelists have finished, have one person read each card aloud to check for
duplicates among the panelists. Have all the panelists read their cards for
this one category. Follow this method for each category.

Continued on next page
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Types of Analyses, Terminology, and Methodology, Continued

Knowledge/skill ~ Thisanalysisisuseful for performance processes that tend to be
(competency) unobservable and include a great deal of individual judgment. Such
analysis processes tend to be nonlinear, do not necessarily follow a step-by-step

procedure, and cannot be described in terms of flowcharts. Thisanalysisis
not appropriate for highly routine, procedural tasks.

Step Action

1 Identify and list the knowledge and skills for agiven
job position.

2 Sequence the results in hierarchical or logical order.

3 Determine what type of information is required (see
page 19).

4 Identify what decisions/problem solving/or information
processing are required by the learner.

5 Structure the content flow (learning points) to include
these variables.
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Preplanning Analysis

Early concerns  Before beginning any major undertaking, it is always a good idea to ask
several questions to determine the breadth and scope of the project.

If you need to know about... Then conduct a(n)...

The intended audience Audience Analysis.

The need or performance Needs or Performance Analysis.
deficiency

Parameters that affect the project | Constraints Analysis.

How training can best solve a Training Needs Analysis.
performance problem

Audience analysis  An audience analysis gathers information for each of the potential
audiences. It may include, but not necessarily be limited to:

exact and smilar job title(s)
audience size

geographic distribution

entry level skills and knowledge
formal and informal education
service or agency issues and/or

audience learning style (How do they learn best—by doing, hearing,
seeing, thinking or a combination?)

Continued on next page
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Preplanning Analysis, Continued

Needs or
performance
analysis

Constraints
analysis

Training needs
analysis

One of thefirst stepsin the analysis phase is to conduct a needs or
performance analysis, and, if appropriate, a needs anaysis.

The purpose of the performance analysis is to determine:
if a performance problem exists,

the nature and cause of the performance problem (skill/knowledge,

motivational, environmental, organizational, evaluation, and feedback),

the impact of the performance problem, and

an appropriate intervention (solution) to the performance problem.

Results of the needs or performance anaysis are used to determine whether
itistheintervention. (e.g., instruction, job aid, performance standardsin a

job description, job re-engineering, improving work site tools).

A constraints analysis identifies the parameters that might affect the project.

Such items might be:

Who is making the request?

What are the time limitations?

Which, if any, regulations impact the training?

What resources and facilities are available and/or required?
What documentation and tools are available?

What equipment/processes are needed?

What are the physical work and instructional environments?

Are there additional constraints such as time, labor, money, etc.?

If instruction is the identified solution to a performance problem or
deficiency, atraining needs analysis looks at the question, What does

education and training need to do to solve this deficiency? Answering this
issue helps determine what resources will be committed to the development

of the project.
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Job Analysis

Introduction

Job analysis:
goal

Job analysis
overview

Job analysisis the process of examining career field or ratings, jobs, major
duties and tasks of an existing job, or planning the duties and tasks of a new
job. Within ISD, ajob analysisis conducted for the purpose of establishing
amanageabl e foundation for an instructional development project.

The god of the job analysisisto develop a complete list of tasks associated
with a selected job position, career field or rating. It can be as complex as
identifying tasks for a complete field or related just to a single duty or the
operation of anew piece of equipment.

The method to generate this complete list of tasks (known as a task
inventory) is to identify the job, determine the major duties that make up
that job and then those tasks which are associated with each duty.

NOTE: AT THIS POINT ONLY IDENTIFY TASKS—DO NOT THINK
EDUCATION AND TRAINING.

During job analysis, job incumbents and their supervisors share their
knowledge and experience with analysts to develop a detailed list of
education and training tasks required to perform a particular job or duty.
Job analysis produces alist of valid tasks and obtains information related
to those tasks, which is used to select tasks for education and training.
These tasks are then further analyzed using the task analysis process. Data
collection methods used during job analysis typically consist of
documentation review, interviewing workers, conducting group meetings
using ajury of subject matter experts, or conducting surveys using
guestionnaires.

Continued on next page
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Job Analysis, Continued

Structure of ajob Thereis genera agreement on an overall structure through which most jobs
can be anayzed. The usua patternisillustrated here:

Job:
[ | ]
Duty Area 1: Duty Area 2: Duty Area 3:
[
Task 1: I Task 2: I Task 3: I

Elements
(Performance Requirements)

ElementA

Skills and
Knowledge

mentB

Skills and
[ Knowledge

Cmo o
o

ementC

| Skills and
Knowledge

Cmo o
o

Note It is very important to break the job down into magjor duties and then the
major duties into tasks. This structure serves as an organizing schemein
curriculum design. In addition, it is unlikely that the education and training
being developed will provide learners with all the necessary skills and
knowledge they need if tasks have not be accurately and completely defined.

Continued on next page
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Job Analysis, Continued

Task statement Once you have determined that the tasks identified are indeed tasks, they
requirements and  must be worded accurately. Below are some guidelines for writing task
guidelines statements.

Requirement Rule Task Statement
Example
Clarity Use easily understood File Documents
wording.

Use precise action verbs. | Supervisefiles

Completeness | Use complete Evaluate Statement of
statements, avoid Work (SOW)
abbreviations.

Avoid “and” asit implies
two tasks.

Conciseness Be brief. Complete all sections
Identify all elements

The subject “1” or “you”
is understood.

Relevance Do not include attitudes,
knowledge or experience
requirements or required
education and training.

Note During the job analysis process it is helpful to also identify the conditions
and standards of the task if possible. It is often the case that a group of
tasks will have identical or nearly identical conditions.

Continued on next page
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Job Analysis, Continued

Types of task The mgjor items that need to be included in an accurate and complete
conditions statement of task conditions are listed below.
Item Example
Tools and equipment Personal Computer
Calculator
Special job aids and manuas Procedural checklist

Acquisition Deskbook

Kind and amount of supervision | Task performed under close
supervision

Task performed as a member of a
team

Specia physical demands Kneeling or squatting

Unusually cramped positions
Location Outdoorsin all weather

At contractor’ s location

Task statement The standard of performance can be described by defining an acceptable

standards product, process, or by defining both.
(products)

The standard should be defined in terms of an acceptable product if the

product is observable and can be inspected

process by which the product was produced cannot be easily
observed and

process is relatively unimportant as compared to the product.
Product standards are generally described in terms of accuracy, tolerances,

completeness, format, clarity, the number of errors, and/or quantity (i.e., the
number of work units produced per time unit).

Continued on next page
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Job Analysis, Continued

Task statement
standards
(processes)

Validating the
job analysis data

Validation
methods

The standard should be defined in terms of an acceptable process if

performance of the task does not leave a readily observable product
and/or

failure to use the correct process could result in damage to equipment or
danger to the performer or others.

Process standards generally are described in terms of sequence,
completeness, accuracy, and/or speed of performance.

Once task statements have been identified, written and categorized,
validating the information is an important next step. In the validation
process, job incumbents (and sometimes their supervisors) are asked two
significant questions:

Of dl the tasks that you do, how do you rate this task according to its
difficulty, importance (consequence of doing it wrong), and
frequency (DIF)?

Has anything been left out?

There are many methods for this verification process, each with its own set
of advantages and limitations. The one chosen will depend on time,
resources and availability of workers. Among these data gathering methods
and tools are:

Interview

Focus Group
Observation
Flowcharting
Questionnaire—Surveys

The surveys are the method most often used, followed by a focus group.

Continued on next page
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Job Analysis, Continued

Difficulty,
importance,
frequency (DIF)
survey and
ratings

Importance table

Examples

Difficulty table

Examples

Inajob (DIF) survey, incumbents are asked about their job position, length
of time in the position, education, and areas of special experience.
Instructions for how to compl ete the survey and a description of each rating
level isprovided. Theratings are generally on afive point scale.

Importance refersto how critical the task is compared to other tasks.
Stated another way, what are the consequences of doing it wrong?

Rating Importance (Criticality)

1 Minimal Value

2 Moderate Value

3 Needs to be done

4 | mportant

5 Criticd
TASK: Negotiate a contract. Importance: 5
TASK: Complete a purchase order. Importance: 3
TASK: Make a copy on copier machine. Importance: 1

Difficulty refersto how difficult this tasks is to perform compared to other
tasks done by thisworker. Note: Sometimes a distinction is made between
difficult to learn and difficult to perform.

Rating Difficulty

1 Among the easiest

2 Easy

3 Average or Minimaly difficult

4 Difficult

5 Mogt difficult
TASK: Conduct a source selection Difficulty: 4
TASK: Perform the negotiation process Difficulty: 2

Continued on next page
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Job Analysis, Continued

Frequency table  Frequency refersto how often the task is performed.

Rating Frequency
1 Rarely (once ayear or less)
2 Seldom (about three or four times ayear)
3 Occasionally (about once a month)
4 Often (about once a week)
5 Very often (daily)
Examples TASK: ldentify specific elements on a contract. Frequency: 5

Decision tables The decision table shown below illustrates one way to sort the ratings and
provide recommendations for the next step.

If the value of the task for . . . Then ...

importanceisa2 or less do not consider any type of
training intervention.

importance isa 3 or more go to difficulty.

difficulty isa2 or less while the task needs to be done,

workerswill learn the task from
others aready on the job; no
formal training will be developed
or training dollars spent.

difficulty is3 or more determine if learning will occur

viaajob ad, formd initid
training, or initial and continuing
training.

Continued on next page
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Job Analysis, Continued

Decision trees

DIFFICULTY

A decision tree is another method used to help sort the average DIF
ratings and assist in determining which tasks are identified for initial
instruction, continuing (refresher or over training) instruction, or no
formal training.

(3.5)
Very

|—  Moderate
(>25-3.4)

e o

(1025

(-25)
Yes
IMPORTANCE
No
(<25)
(25
Yes
IMPORTANCE
No
(<25)
(+2.5)
Yes
IMPORTANCE
No

(<25)

FREQUENCY

FREQUENCY

FREQUENCY

FREQUENCY

FREQUENCY

FREQUENCY

(35) Very

Moderate

"

Infrequent
2

(35) Very

Moderate

h

Infrequent
(<29)

(+3.5)

) Very
Infrequent
25
(+3.5)
Very
Infrequent
(<25
(+3.5)
Very
Infrequent
(<25
(+3.5)
¢ Very
Moderate
Infrequent

(<25)

1-TRAIN
2-OVERTRAIN
3-OVERTRAIN

4-NO TRAIN
5- TRAIN
6-TRAIN

7-TRAIN
8-OVERTRAIN

9-OVERTRAIN

10-NO TRAIN
11-NO TRAIN

12-TRAIN

13-NO TRAIN
14-NO TRAIN

15-TRAIN

16-NO TRAIN
17-NO TRAIN
18-NO TRAIN

3-16



DAU Curriculum Guide—Analysis

Task Analysis

Introduction

Documenting the
task

Task analysis
procedure

Once tasks have been selected for education or training, the next step isto
anayze the individual tasks. This processistime consuming and difficult,
but it isin this step where documentation of the task actions (elements or
steps) and the abilities, skills, and knowledge required to perform the task
are determined. Thisinformation is critical to the instructional development
process. Without it, developers have no idea of what skills and knowledge
students need for learning to take place. For example, you need to know
basic algebrain order to successfully complete the DAU cost analysis
course and have skills in performing basic computations.

The first step in documenting the task involves gathering data about the task
itself. Data gathered about the task includes:

Task title (Of mgor importance in the development of terminal
[ performance, learning] objectives)

Task conditions

Task standards

Average time to perform task
Initiating signal or cue
Termina signal or cue

Tools and equipment

References

The second step in task analysis requires the listing of procedures or steps a
person would actually perform to successfully accomplish the task. These
task actions are called elements and are useful for the developer in the
writing of enabling objectives.

Continued on next page

3-17



DAU Curriculum Guide—Analysis

Task Analysis, Continued

Determining The third step in analysisis to identify abilities knowledge, and skills
abilities, required to perform atask.

knowledge, and

skills . Ability, sometimes referred to as aptitude is a person’s capacity to

acquire skills and knowledge. Some examples:

Verbal Comprehension - to understand the meaning of words and
their relationship to each other; to readily comprehend what is read.

Verbal Fluency - to be fluent in naming or making words.

Numbers - to be speedy and accurate in making simple arithmetic
computations such as adding, subtracting, multiplying, and dividing.

Space, memory, perceptive speed, inductive reasoning and physical
attributes are additiona examples.

Knowledge is the range of information or understanding of a subject or a
variety of subjects. It includes items on information required to
comprehend, recognize, and recall principles, rules, concepts,
phenomena, symbology, and terminology. Knowledge is viewed as the
combined result of formal education, training, and experience.

Skills are the application or use of one’s knowledge in a practical
situation. Skills generaly result from a combination of basic abilities and
their augmentation by formal training and practical experience. Skills
are acquired through training and practice and usually denote
competence in doing or performing specific physical and mental jobs.

These skills and knowledge are the specific points of information that will
be included in the content of the training and are called learning points.
Identifying the steps (actions) in performing the tasks gives us the elements.
Identifying what a person must do (skill) or must know (knowledge) to
perform each step helps the developer distinguish between what students
need to know and what is nice to know.

Remember, the purpose of conducting the task analysisisto establish a
manageabl e foundation to build the training program/project.
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Content/Instructional Analysis

Introduction

Stepsin
performing a
content analysis

Step one

Facts

A content analysis (also known as an instructional or learning analysis) is
the process by which a designer/developer looks at the skills and
knowledge (learning points) required in learning the task to create the
opportunities for student learning.

The following steps are included in a content analysis..

Step Action
1 |dentify the type of learning required for mastery
2 Determine if the skill and knowledge learning points
should be taught to the use or remember level.
3 Based on this information determine the covert mental
operations of the learner

The first step isto identify the type of learning required to master the
content identified in atask analysis and decide what type of content the
learning point is. The different types are:

Fact
Concept
Procedure
Process
Principle.

Thisis of mgor importance if the task is more cognitive (mental) rather
than behavioral (observable).

A fact isaone-of-a-kind piece of information. It can be asingular fact
(e.g., proper name - Naval Center for Acquisition Training) or fact
statement (e.g., date associated with event—NCAT was founded in 1985).

Some examples of non-facts: How to develop a statement of work
(procedure), contracts (concept), value added (principle), Phases of Risk
Management (process).

Continued on next page
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Content/Instructional Analysis, Continued

Concepts

Procedures

Processes

A concept is aterm which refersto a group of objects, events or symbols
which share common attributes or features and are identified by the same
name. When presenting concepts, all critical attributes of the concept must
be presented so that students can distinguish all future examples from non-
examples.

Example: Acquisition Training: A structured opportunity for learning
which includes stimulus response and feedback.

Some non-examples: The area code for Norfolk, VA (fact); How an
automobile works (process); How to change aflat tire (procedure);
Stand when saying the pledge (principle).

A procedure is an ordered sequence of steps necessary to accomplish some
goal, solve a class of problems, or produce some product that can (usually)
be accomplished by one person.

Examples. Using acalling card, place an overseas long distance
telephone call; Check and add, if necessary, oil to your automobile.

Non-examples: How food is digested; How a motor works [These are
events that are not actually performed by a person and are called
processes.].

A process is an ordered sequence of events necessary to reach agoa which
is accomplished by more than one individual, department, organization,
component or subsystem. A processis achieved outside the control of any
one person.

The difference between procedures and processes is a procedure describes
steps which are performed (first you do this, then you do that...), whilea
process describes events or phasesin acycle that are not described in terms
of performance (first it does that, then it does that...).

Example:

How to terminate a contract (procedure);
How a contract is terminated (process).
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Continued on next page
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Content/Instructional Analysis, Continued

Principles

Step two

Remember

Use

A principle is a statement of cause and effect relationships allowing one to
make predictions about some natural or behaviora action. A principle
states what should be done (policies, rules), what seemsto be truein light
of the evidence (generalizations, theories, hypotheses), or what is
unprovable but implied by other statements (assumptions).

Examples:

Smoking in a non-smoking building (policy); Ignoring a temper tantrum of
an adult will reduce this behavior (generalization);

To find the area of arectangle, use the equation A = length x width (law).

The second step in the content analysis is to match the information and
instruction to a specific performance level. The content, as noted above,
can be facts, concepts, processes, procedures, or principles. The
performance outcome can be one of two levels: Remember or Use.

The performance remember (knowledge) would ask learners to memorize,
recall or recognize information that has not be applied in any way.

Example: ““List the way to log on to the network computer system and
access the word processing application ‘Word’. Thistask would require
learners to memorize the steps, however, it does not guarantee that the
learner could actually access “Word.”

The performance use (skill) asks learners to apply the information that has
been memorized to some real world task. An example: Access the word
processing software, ‘Word' on the network computer system.

Note: Facts, concepts, processes, procedures, or principles may be at the
remember or use performance level.

Continued on next page
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Content/Instructional Analysis, Continued

Step three

The final step isfor the designer/developer to look at the information the
learner must process and the sequence of cognitive operations required to
make decisions, solve problems, or process information. The purposeisto
represent the covert mental operations of the learner while performing a
task, rather than modeling the overt behavior exhibited by the learner.
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Summary and References

Summary There are many variations to the Job and Task Analysis process. However,
the purpose of analysisisto identify content so that meaningful, appropriate
and performance-based training can be developed. Regardless of the
approach, method, or type of anaysis, without a proper and detailed one,
meaningful and measurable objectives cannot be written, appropriate
content cannot be devel oped, and performance related outcomes will not be
achieved. Much time, energy, and money will have been wasted.

References Carlide, K. E. (1976). Analyzing Jobs and Tasks. Englewood Cliffs, NJ:
Educational Technology Publications

Hannun, W. C. Hansen (1979). Instructional Systems Development in
Large Organizations. Englewood Cliffs, NJ. Educational Technology
Publications

Jonassen, D.H. and W. Hannum (1974). Analysis of Task Analysis
Procedures Journal of Instructional Development 9(2): 2-12

Mager, R. and P. Pike (1974). Analyzing Performance Problems: or You
Really Oughta Wanna. Belmont, CA Lake Publishing Co.

Mager, R. and P. Pike (1974). Goal Analysis. Belmont, CA Lake
Publishing Co.

Robinson, D. G. and J. Robinson (1979). Training for Impact: How to
Link Training to Business Needs and Measure the Results. San Francisco,
CA: Jossey-BassInc.

Rossett, A., Training Needs Assessment

Zemke, R. and T. Kramlinger (1972). Figuring Things Out: A Trainer’s
Guide to Needs and Task Analysis. Reading, MA: Addison-Wesley
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Overview

Introduction

In this section

Section IV

Design

The second step in the systematic approach to training (1SD) is design.
Design isthe “big picture” and is the process of using data accumulated
during the analysis phase to specify where and how the tasks selected for
training are presented in the training program. The purpose isto create a
blueprint of the training program.

During this phase, learning objectives are written and sequenced,
assessment items are constructed, and the “big picture” instructional
setting, media, and instructional strategy are selected.

The following topics are covered in this section.

Topics See Page
Learning Objectives 4-2
Design Concepts 4-6
Performance and A ssessment 4-7
Instructional Strategies and Methodologies 4-10
Section Summary and References 4-20
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Learning Objectives

Introduction

Preparing
learning
objectives

Terminal
objectives

For every education or training program, and for each course and lesson
within that program, thereis a set of intended outcomes. These outcomes
are statements of what the learners should be able to do as aresult of the
instruction. The outcomes expected from a course or lesson are known as
learning objectives, and serve three main functions. They:

define the desired outcomes of learning

serve as a guide to the selection of strategies and methods of instruction,
and

provide criteriafor evaluation of the learning.

Thus, learning objectives play a crucia role in the planning and
implementation of instruction.

Learning objectives serve as the basis for performance-based education and
training programs. In genera, they are derived from skill and knowledge
requirements identified during atask analysis and fall into two distinct
categories: terminal and enabling objectives.

Note: Objectives are also known as performance outcomes, performance
objectives, learning objectives, or behavioral objectives. Each of
these namesisrealy referring to the desired outcome of instruction.

A more detailed discussion on writing course objectives provided in
Appendix C: Writing Learning Objectives

Terminal objectives [terminal performance objectives] are the identified
desired learning outcomes after a segment of instruction. This segment
could be an entire course or alesson or module. Terminal objectives are
frequently trandated directly from task statements and clearly state the after-
instruction performance the learner must be able to demonstrate.

Continued on next page




DAU Curriculum Guide—Design

Learning Objectives, Continued

Enabling Enabling objectives provide the means for reaching the terminal objectives

objectives and generally consist of the skills, knowledge, and task steps that must be
completed or satisfied in order to master the terminal objective. Enabling
objectives are derived from the elements, skill, knowledge requirements
identified during task anaysis.

Components of To describe the desired performance outcomes clearly, an objective should

objectives always address three questions:

Question Meaning Examples
Under what Condition Given asmplified
circumstances do you acquisition request...
want the learner to Given acopy of
perform the Procedure 50083....
objective? What is Given ascenario...
available or supplied? From memory

(implied)...
What should the Performance (Action | Identify acquisition
learner be abletodo | Verb + Object of that | life cycle phase...
at the end of action) List the five phases of
instruction? ISD...
How well must the Standard ...within one hour.
objective be ...in accordance with
performed? procedure.
Correctly or
completely (implied)

Continued on next page
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Learning Objectives, Continued

Levels of
objectives

The taxonomic level of each behavioral term listed in the chart which
follows has been decided somewhat arbitrarily. Many of the terms may be
classified at two or more levels depending upon the context in which the
term appears.

These six levels however, provide a system for classifying objectives by
moving from simple recall to complex evaluation. Each level has inputs
from lower levels and provides output to higher ones. The first three levels
— knowledge, comprehension, application—provide the basic information
needed during normal performance. The last three levels—analysis,
synthesis, evaluation -- address the higher levels of thinking required to
perform during uncertain, unusual, abnormal, or emergency situations.

Regardless of the level of acourse [100, 200, or 300 or numbered DAU
courses], it may have objectives ranging through all six levels.

Continued on next page
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Learning Objectives, Continued

Cognitive levels

Six cognitive levels are generally recognized when sequencing objectives:

Learning Level

Definition

Associated Action
Verbs

Test Format

Knowledge Recalling of specific | Define Match Repeat | Completion
bits of information: Underline Name True/False
no comprehension Label List State Short Answer
required; Recall Identify Multiple Choice
memorization
Comprehension Understanding the Classify Identify Multiple Choice
meaning of materia Describe Explain Completion
without application Compare and Matching Labeling
Contrast Restricted Essay
Application Using methods, Apply Construct Multiple Choice
concepts, principles, | Caculate Modify Completion
and theoriesin new Show Demonstrate Matching Drawing
situations (Rule Operate Solve Restricted Essay
governed thinking) Choose Distinguish
Use
Andysis Breaking down Anayze Examine Multiple Choice
information into its Resolve Relate Essay
constitute elements Classfy Practical Exercise
Breakdown
Synthesis Putting together new | Derive, Generate Multiple Choice
constitute elements or | Plan, Design Develop | (MC) Essay
partsto form an Formulate Create Practical Exercise
origina result Organize
Evaluation Judging the value; Assess Defend MC, Essay Practica
applying standards Judge Criticize Exercise
Justify
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Design Concepts

Levels of design  Curriculum design generally uses the following terms:
defined

Term Means
Program The full set of activitiesto train
or educate a particular group for
adefined career position or a
broadly related skill and
knowledge area
Course A component of a program to
train in amajor topic or duty
area
Lesson, unit or module A segment of instruction devoted
to a particular task or topic
Activity Learning experiences that support
the teaching of enabling
objectives

Relationship The following table compares performance of the analysis of jobs and tasks
between analysis  to designing program structure and sequence and developing the materials
and curriculum  for the education or training program.

design
Analysis Design/Development
JOB: Specific titles, what one Training Program or Curriculum
earns $ (money) doing Plan

DUTY AREA: Common group Coursesin the Program
of job responsibilities

TASKS: Job requirementsin Lesson (Units, Modules) with
terms of performance, conditions, | Termina Objectives, Lesson
standards Plans, Teaching Units

TASK ELEMENTS: Mgor Performance Measures, Practical
steps (actions) in doing the task Exercises, Teaching Points
SKILLS and KNOWLEDGE: Enabling Objectives, Content,

What the learner must know and | Teaching Points
do for each element of the task

Continued on next page
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Performance and Assessment

Performance
assessment

The nature of
performance

Information about learner performance—what skills and knowledge can be
used to acquired, and how those skillsand knowledges can be used to
provide high quality instruction. Students performance might be assessed at
any time. Thisisto ensure that students have achieved the learning
objectives, mastered the technical content, and should be an on going part
of the instruction.

There are a number of ways to assess student performance. In some cases,
an informal assessment might be a short oral quiz or having students
provide brief written answers. A final course examination would involve a
full-blown, formal written test.

Broadly speaking, there are two main categories of performance based
assessments-cognitive and psychomotor. The diagram below depicts the
types of assessment associated with each.

Student Assessment
Written Performance/
Practical Exercises
(Cognitive) (Psychomotor)
| | |
Select Test Items ProWuct
True/False
Matching Combination
Multiple Choice Simulation
Supply Test Items Role Play
Sentence Competition Case Study
Problem Solving Exercises
Listing Checklist
Essay (Extended and Restricted ) Rating Scales

Ord

Continued on next page
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Performance and Assessment, Continued

Written vs.
performance test

Written test

The chart below compares written tests with performance/practical tests.

Written Tests Performance/Practical Tests

Indirect measurement --select or | Direct measurement --

supply type test items simulation, role play type
Exercises

Measures mental behavior Measures mental and physical
behavior

Gathers scores about an Gather data about an individual

individua or group

Can be norm-referenced or Can be norm-referenced or

criterion-referenced criterion-referenced

Helps make educationa decisions | Helps make educational decisions
Validity and Reliability important | Validity and Reliability important

(mostly reliability) (mostly vaidity)

Isolation of mental aspects of a Simulation of job task--a matter
job task of degree

Limited forms of written tests Can take on avariety of forms--

role play, demonstration, produce
a product (e.g. report)--can be
process, product or both

Product or process evaluated Product or process evaluated
(mostly product) (mostly product)

Written tests are most effective in measuring the extent of cognitive
learning. A written test can accurately tell how much alearner can recall,
list, describe, compare, contrast, calculate, etc. It may be important to
ascertain this. The learner may need to apply that information in smulated
(or redl) job or role situations. Non-written tests are most effective when
the job or role situations are ssimulated in atraining environment. Here the
learner applies the learning materia in simulating actua job or role
performance.

The purpose of written testsis to measure the learning of individual
participants. Such measurement is needed in order to provide information
on whether the individua has the skills and knowledge to perform the job or
role covered by the training. Tests are developed after devel opment of the
program, course, unit, and lesson objectives.

Continued on next page
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Performance and Assessment, Continued

Criterion- and There are two basic kinds of testing, norm-referenced and criterion-
norm-referenced referenced testing. Norm-referenced testing involves comparing
testing participants with each other or with other groups. Norm-referenced testing

can be useful for testing large numbers of participants when average scores
and relative rankings are important. The disadvantage of this type of testing
isthat even your top-ranking learners may not be able to perform required
tasks adequately—they are only better than those ranking below them.

Criterion-referenced testing determines the students' degree of learning as
measured against carefully written objectives and a predetermined cutoff
score. It measures, reports, and analyzes participants performance in terms
of present learning objectives. Criterion-referenced testing is objective-
based, precise, and easy to administer. It requires the development and use
clearly defined objectives that can be measured.

Test qualities The test must be valid. Validity isthe extent to which atest measures what
it is supposed to measure. Content validity is directly concerned with the
extent that the test measures the learner’ s achievement of learning
objectives.

The test should also be reliable. Reliability isthe consistency with which a
test measures achievement. There are three factors that have a great effect
on test reliability:

subjectivity of the scoring (two or more evaluators should evaluate
using the same criteria);

equivalent forms (two or more versions of the test should measure the
same set of skills and knowledge;

every administration of the test (interoccasional reliability) should be
similar in terms of time alotment, physical conditions, directions, etc.
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Instructional Strategies and Methodologies

Training setting

Training format

definitions

Training setting is usually defined in the terms of:

Location | Definition

Classroom | An areatypically arranged to present information to a
group; usualy furnished with chairs and tables, an
instructor(s), and other equipment required to present
information in an efficient manner.

Sdf-study | An approach and an area arranged to provide space for
learners to study materials presented in the classroom
or independent of formal classroom instruction.

Laboratory | Anareatypically containing equipment and materialsto
allow for the hands-on practice of specific skills. A
computer classroom can be classified as alaboratory
Setting.

On-the—job | The work environment of the employee.
- The specific work space (desk) for Internet, Intranet,

Employee | and CD-ROM training interventions.

Workspace

Simulator | A training setting, computer controlled and

programmed to replicate the operation of a process or
piece of equipment (e.g. flight simulator).

Training format generaly is described as:

Format | Definition
Instructor | The presentation of instructional material generaly in
Led the classroom setting, with emphasis on interaction
Discussion | between instructor and students.
Instructor | The presentation of instructional material generaly in
Led the classroom setting with emphasis on demonstration
Workshop | of tools, equipment, processes and products. Students

generally follow up with hands-on practice as
applicable.

Continued on next page
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Instructional Strategies and Methodologies, Continued

Media definitions ~ Mediafor course support istypicaly identified as:

Media Definition
Print-based Materials which contain written and pictorial
information presented in the form of handouts,
texts, procedures, and reference materials.
Computer Materials similar to print-based materials but which
are presented on the computer. They are often
interactive and or utilize smulation. Can be
presented on CD-ROM, Internet or Intranet.
Interactive Systems that employ video and computers to create
Video/disc an interactive learning experience.
Video Material which is used to present moving images
and accompanying sound.
Transparencies | Materia which is particularly effective in showing
and charts, diagrams, components, and schematics.
Slides Also used as afocus of attention to support an
instructor-led presentation.

Audio-tapes | Materia which is particularly effect when combined
with dlides or other pictorial materia to show and
explain specific equipment, conditions, or location.

Two-way video | Distance learning method using audio and video
Two-way audio | images exchanged between two or more locations.
One-way video | Distance learning method using audio conferencing
teletraining between two or more satellite receiving sites,
combined with video signals from the sending
facility.

Continued on next page
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Instructional Strategies and Methodologies, Continued

Instructional
strategies

Lecture

There are several strategies for delivering instructions and these include but

are not limited to:

lecture
demonstration
performance
discussion
independent study

computer-based training (CBT)

peer training
simulation

case studies
practical exercises
reading assignments

Each are described in detail below.

Lecture is adiscourse given before a class or an audience for instructional

pUrposes.

Applications

Qualifications

Guidelines for use

Usein the early stages
of learning.

Useinaformal course
or field training.

Useif timeis short and
many ideas must be
presented.

Useif the number of
instructorsis limited
and an instructor is
responsible for alarge
number of students.

Use with all types or
COUrSES.

This method limits
student participation.

The lecture becomes a
“telling session” for the
instructor.

Checking student
learning prior to testing
isdifficult.

Student attention and
interest may wander.

Prepare an outline or
plan in advance.

Organize the materia
into meaningful topicsto
promote understanding.

Usevisud aidsto
express abstract concepts
or show relationships.

Allow timefor a
guestion-and-answer
period to clarify points of
confusion.

Continued on next page
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Instructional Strategies and Methodologies, Continued

Demonstration

A demonstration is an accurate portrayal of the precise actions necessary to
perform skills or processes.

Applications

Qualifications

Guidelines for Use

Usein an on-the-job
course, aforma
course, or field
training.

Most useful in teaching
motor skills, smple
manual skills or
processes, and foreign
languages.

Use to set the standard
of performance.

Use to focus attention
on basic procedures.

Useto provide
overviews or set goals
of instruction.

The demonstrator must
be a skilled performer
who is ableto verbally
explain each step being
demonstrated. This
may require many
hours of practice.

Since the learner does
not perform during a
demonstration, you
cannot evaluate the
student’ s learning
except through
guestioning.

Have an expert perform
demonstrations using
actual equipment or
apparatus the student
uses on the job.

Simultaneously provide
a smple explanation of
the ongoing procedure
asitisbeing
performed.

Tell the “why” aswell
aswhat is being done.
Point out critical
aspects of the
procedure.

Repeat demonstrations
of complex operations.

Immediately follow the
demonstration with
supervised practice. If
immediate practice is
not feasible, ask the
learner to describe the
performance or process
verbally.

Continued on next page
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Instructional Strategies and Methodologies, Continued

Performance

In a performance the student practices, performs, and applies, under
controlled conditions and close supervision, the skills or knowledge that
have previoudy been explained and demonstrated.

Applications

Qualifications

Guidelines for Use

Usein the intermediate
and final stages of
learning.

Usein an on-the-job
course, aformal course
or field training.

Useto permit the
student to apply
learning to actual
situations.

Useto allow practice
with job-similar
conditions, under
supervision and
guidance.

For verbal |learning,
problem solving, or rule
using performance may
take the form of
recitation or awritten
report.

This method is time-
consuming because
students must be given
the opportunity to
practice until they
reach proficiency.

This method may
require special facilities
and equipment, which
can be expensive and
difficult to obtain.

Once obtained,
equipment must be
congtantly maintained.

This method usually
requires a higher
student-instructor ratio
than other methods of
instruction.

Provide explicit
instructions for the
learner to follow when
practicing.

Provide safety
precautions for the
protection of the learner
and the equipment.

Set up realistic work
problems.

Continued on next page
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Instructional Strategies and Methodologies, Continued

Discussion

In adiscussion there is interaction between learners and/or an instructor in
order to analyze, explore, and/or debate an issue, topic or problem.

Applications

Qualifications

Guidelines for Use

Usein the intermediate
and final stages of
learning.

Useinaformal course
or field training.

Use as an extension of
existing knowledge or
to clarify and amplify
familiar material.

Use when students
must learn to identify
and solve problems and
to frame their own
decisions.

Use when students need
to be exposed to a
variety of approaches,
interpretations, and
personalities.

Use when teamwork is
needed.

This method is time-
consuming and can
only be used with
groups of limited size.

This method requires
that participant have
sufficient background
so that they can talk
about the subject.

Group discussions
should be avoided in
the early stages of
learning when new
material isbeing
introduced; students are
new and inexperienced
in the topic area

Know the subject
matter to be discussed.

Verbaly outline the
specific problem or
issue and provide a
case study of the
Situation to be read
prior to the discussion.

Call upon individuas to
clarify, analyze, and
summarize.

Guide the discussion;
do not lecturel

Be patient with the
group’s Slow progress
toward understanding.

Be dert to the group’s
tendency to wander.

Continued on next page
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Independent
study

Independent study is assigned readings or research that the student
undertakes on his or her own without special guidance or instruction.

Applications

Qualifications

Guidelines for Use

Useinthefinal stage of
learning.

Use with all types of
COUrses.

Use aan adjunct to
other strategies of
instruction.

Useto improve an
individual’ s present job
performance.

Use to prepare an
individual for
promotion.

Useto allow a student
to pursue a special
interest not shared by
other students.

Use to transmit
information only.

The student must be
capable of setting his or
her own goalsand
arriving at a means of
achieving them.

Provide the student
with areading list
taillored to his or her
specia needs.

Provide the student
with a statement of
objectives that specify
what he or she will be
expected to accomplish.

Devise a means of
evaluating learning—
example, written or ord
test, performance tests.

Continued on next page
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Instructional Strategies and Methodologies, Continued

Computer-based
training (CBT)

Computer-based training is instructional materials are prepared specifically
to employ computer-based techniques. Small steps are carefully sequenced
and cued to reduce errors, immediate feedback, and freedom on the part of
the learner to vary the rate of learning.

Applications

Qualifications

Guidelines for Use

Usein al stages of
learning.

Use with aformal
course or field training.

Use to accommo-date
individual differencesin
rate of learning.

Useif scheduling isa
problem, since students
may work through
materials when
convenient.

Useto improve
uniformity of
instruction. Also, all
students may progress
through the same
material. It may bethe
sole source of
instruction or may
supplement other
methods of instruction.

Once developed, CBT
materials are difficult
to change unless a
template approach is
used.

Development cost is
high but delivery cost is
low.

Some students using
standalone CBT object
to the lack of socid
interaction.

Be sure the student has
al the materid,
equipment, or devices
needed to complete the
program.

Be sure the student
understands that the
program is not a test.
Responses made during
the program are to help
him/her learn and not
to provide abasis for
grading.

Be available to provide
assi stance with any
areas of the program
with which the students
has difficulty.

Periodically check the
learners’ progressto
make sure they are
learning.

Continued on next page
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Peer training

In peer training a student who has completed training acts as an instructor
for another student. (During teaching, the student instructor may use any
one or more of the severa strategies presented in this appendix, such as
lecture or demonstration.) Upon reaching proficiency, the trainee then
instructs other students in the skills or processes to be learned.

Applications

Qualifications

Guidelines for Use

During all stages of
learning, this method
provides a one-to-one
instructor- learner
relationship by using
students to instruct
other students. A
student watches an
expert doing higher
work, gets on-to-one
tutoring in the same
work unit, and upon
attaining proficiency,
performs the newly
learned task for the
next student and
instructs him/her in the
work unit.

Usein an on-the-job
course, formal course,
or field training.

Instruction should be
spot-checked in order to
maintain quality
control.

Initially, the student
watches as an advanced
student performs al job
duties under
supervision.

After familiarization,
the learner isinstructed
in the skills necessary
to perform the job by
the student whose job
performance he/she
watched.

Upon passing al
proficiency tests, the
learner becomes the
instructor of athird
student.

Continued on next page
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Simulation

Simulation is a representation of some aspects of reality (either a process,
event or hardware/software) by symbols or devices that can be manipulated
more readily than their actual counterparts.

Applications

Qualifications

Guidelines for Use

Usein al stages of
learning.

Useinaformal course
or field training.

Usetoillustrate
analogous
circumstances.

Useto allow practice
and feedback under low
risk circumstances.

May be programmed to
work as a salf-
instructional device.

Allows hands-on
learning rather than
more indirect forms of
learning.

Development costs may
be high, and the
development process
may be time-
consuming.

Specia facilities and
equipment may be
expensive and difficult
to obtain, equipment
must be constantly
maintained.

This method usually
requires a higher
student-instructor ratio
than other strategies.

During the early stages
of learning, alow
degree of redlismis
required. The student
is merely expected to
|earn nomenclature,
identify locations of
objects, identify
properties of objects,
identify appropriate
actionsfor agiven
situation, and so on.

During the intermediate
stages of learning,
moderate degrees of
realism are required.
The student is expected
to perceive information
in larger blocks or
patterns and begin to
coordinate skills.

During the final stages
of learning, a high
degree of realismis
required. The student
is expected to perform
as hefshe should on the
job.
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Summary

References

In the design phase of 1SD learning objectives are written and sequenced,
assessment items are constructed, and some major decision about the
instructional intervention are made. Objectives, which are based on our
analysis data, are the foundation for the instructional design and
development. This section covered both terminal and enabling objectives,
their three component parts, the six cognitive levels of objectives, and how
to sequence objectives.

Objectives also provide adirect link to learner assessment which will
confirm if learners have achieved instructional objectives.
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Clark, R. C. (1991, 1992). Instructional Program Development for
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Section V

Development and Implementation

(Delivery Methods)

Overview
Introduction During the development and implementation phase of the Instructional
System Devel opment process the details of course and lesson content are
determined and student learning activities and support materials produced,
and delivery methods decided. For classroom instruction, the Lesson Plan
or Instructor Guide is the essentia tool for effective instructional delivery.
In this section The following topics are covered in this section.
Topics See Page
Learning Methods, Media and Modes 5-2
Modes of Delivery 5-16
Technology-Based Learning 522
Structured Writing Style 524
Instructor Guide 5-25
Development of Lesson Plans 5-26
Development of Student and Instructional Support 5-29
Materials
Course Pilot test 5-30
Section Summary and References 5-31
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Learning Methods, Media, and Modes

Introduction

Learning
methods

Instructor
centered teaming

An important part of instructing and learning has to do with the methods,
media, and modes used in delivering the material. Therationale, especially as
it relates to adult learners, is the way that concepts and skills are presented may
have more impact on the learning process than their content.

The term instructional method is very familiar. It can be defined asa
procedure or process used to attain an objective or series of objectives.
Traditionally, most classroom instruction has been instructor-led. The
instructor’ s role in the classroom placed him or her in control. Students had
little control over what they learned, how they learned it, and how much time
they spent. It became easy to develop instructional programs for the instructor
rather than the student. A greater emphasisis now placed on students
controlling learning situations.

Existing and emerging technologies, adult learning theories, and the inherently
student-oriented performance-based educational designs are changing the
emphasis from teacher-centered to leaner-centered instructional methods. The
learning method(s) used in course design are going to be very dependent upon
the amount of control given students in the learning situation. For example,
the lecture method is almost entirely instructor-controlled, while a ssmulation
gives the greater degree of control to students. Learner-centered learning is
illustrated below.

Instructor-Centered Learning Learner-Centered Learning
Dependence is on instructor . Dependenceis on self and others
High stimulus control by instructor | . Low stimulus control by instructor

Information Behavior

Knowledge Attitudes

Cognitive Sdf-insight

Intellectua Experientia

Forma Informal

Passive learner role Active learner role

Continued on next page
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Learning Methods, Media, and Modes, Continued

Traditional vs
accelerated
learning methods

There are also interesting comparisons between traditional and accelerated
learning methods. Accelerated learning methods allow students to:

learn material faster
remember it longer, and
recall it more easily.

The two basic principles of accelerated learning are that:

learning should be fun-not boring, threatening, or judgmental, and

learning should be globa involving the “whole student” on all levels

intellectually
emotionaly
kinesthetically
conscioudy, and
subconscioudy

The table below provides a comparison of traditional and accelerated

methods.

Traditional Methods

Accelerated Methods

Data-intense

Information stuffing
Emphasis on data storage
Rote memorization
Manpower

Emotionless

Colorless

Emphasis on correct response
Inhibited, guarded
Individualistic and judgmenta
Punishing

Draining

Somber and serious

Process-intense

Information accessing
Emphasis on data processing
Thinking skills

Mindpower

Expressive

Sensory evocative

Free to “wobble” and grow
Open, relaxed

Collaborative and supportive
Empowering

Engerizing

Playful and enjoyable

Continued on next page
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Selecting methods  Selecting appropriate traditional or accelerated methods for instructing and

learning can determine the success or failure in reaching desired learning
outcomes. The type of method(s) used may also be affected by the media
selected. The criteriafor method development generally follows three
broad principles. Truly effective instructing:

has a genera pattern of well-organized procedures
stresses comprehension, and
tends to be more direct than implicit.

The following are recommended steps for selecting the appropriate method
of delivery.

Step Action

1 Specify the goals (objectives) of the educational effort
and ways in which success will be measured.

2 Assess each individua’ s proficiency. Assess learners
prior knowledge.

3 Structure the learning situation to maximize the
probability of learning while minimizing the likelihood
of behavior that isincompatible with learning.

Continued on next page




DAU Curriculum Guide—Development

Learning Methods, Media, and Modes, Continued

Learning
methods:
advantages &
disadvantages

The advantages and disadvantages of various instructional |earning method
are provided below.

Methods

Advantages

Disadvantages

Reading Assignments
(written text)

Appropriateness
Formal course

Homework assignments
Knowledge building

Reaches large numbers of people with
the same information.

Can be studied at times, conditions, and
pace suitable to student (if outside
classroom).

Represents a reasonably efficient way of
learning.

Can be used to provide basic concepts
before an activity or provide morein-
depth information.

Provides flexibility in learning style
(e.g., words and graphics).

Can be used as a reference after training.

Is expensive to duplicate and
distribute.

Students read at different
paces.

Can be boring and isolating if
overused.

Can dlienate students who
associate reading assignments
with negative school
experience.

Lecture (Oral presentation
of material by instructor
with or without question-
and-answer session)

Appropriateness
On-the-job instruction

Formal course
Audiotapes

Reaches large number of people with the
same information.

Provides familiar, direct, easy-to-use
method.

Persuades students to accept a particular
point of view.

Summarizes results of group activities.

Preparation is easier when compared to
other methods.

Can be adapted to audience interests.

Little group participation;
learning is passive. Students
tend to remember less of what
they hear.

Adequate delivery is highly
dependent on instructor’s
presentation skills.

Tiring to group if long.

Continued on next page
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Learning
methods:
advantages &
disadvantages,
continued

This table is continued from the previous page.

Methods

Advantages

Disadvantages

Demonstration (Showing a
process or procedure so that
students can see action
correctly carried out)

Appropriateness

On-the-job instruction
Formal course
Knowledge/Skill
building

Illustrates application of theory or
principles.

Tends to be a motivation enhancer.

Emphasizes and clarifies important
procedures.

Tends to emphasize realism, true-to-life
experiences.

Requires careful planning.

Danger of appearing artificial.

Fields Trips (Learnersgo to
adtelocation and observe)

Reinforces points made in the classroom.

Provides firsthand experience.

Broadens perspective and understanding.

Can increase interest and enthusiasm.

.Requires time and effort to
arrange.

Requires careful planning.
Can be physicaly tiring.
Difficult to keep practical.

Can be disruptive to normal
work operations.

Cost and resource intensive.

Continued on next page
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Learning
methods:
advantages &
disadvantages,

This table is continued from the previous page.

continued

Methods Advantages Disadvantages
Discussion (Information Reinforces acquiring and practicing Does not work if students are
shared through student- knowledge states. not knowledgeable.
teacher and teacher-student
interaction) Allows students to use each other as Takestime.

Appropriateness

Formal course
On-the-job instruction

resources.

Allows for exchange of ideas, views,
and opinions.

Relieves instructor from being sole
provider of information.

Makes lessons more flexible.

Can be used to assess the student’s
understanding of material.

Aimless'dominated
discussions lose student
interest.

Opens potential for
interpersonal conflict.

Requires clear direction and
focus.

Less opportunity for full
participation if large group.

Breakout Groups (Small
group of no more than 4 to 6
formed to conduct an
activity)

Appropriateness
Formal course

Knowledge/Skill building
Motivation

Can be used to divide a problem into
manageable tasks to be analyzed in
small groups.

Provides situation for analyzing group
process skills.

Allows learners to use each other as
resources and to learn from one another.

Allows |less assertive learners a chance
to talk in a non-threatening situation.

Takestime.

Instructor cannot monitor all
groups, so groups can get off
track.

Difficulty with group
dynamics; can create
problems focusing on group
task.

Compounded by group size.

Continued on next page
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Learning
methods:
advantages &
disadvantages,
continued

This table is continued from the previous page.

Methods

Advantages

Disadvantages

Recall Exercise or Self-
Evaluation (Paper-pencil
activities that help students
acquire knowledge)

Appropriateness

Knowledge
reinforcement

Formal course
Homework assignment

Allows learnersto test their knowledge.

Gives learners feedback on how they are
learning.

Helps learners focus on critical factors.

Tests knowledge and facts when thisisa
prerequisite to the objective.

Can appear to be “busy
work.”

Can appear threatening, like a
test.

Practical Exercise
Appropriateness

On-the-job instruction
Formal course

Skill building
Motivation

Allows for practice of knowledge and
performance.

Allows for practice of job behavior in a
safe environment and enhances transfer
of skillsto real work situation.

Can be used with individua students and
groups of students.

Can be confusing if student
practices procedures not used
on the job.

Continued on next page
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Learning
methods:
advantages &
disadvantages,

This table is continued from the previous page.

continued
Methods Advantages Disadvantages
Case Study (A factud Very motivating. Time consuming to conduct.

account of areal situation
which students must
analyze to determine the
problem and alternative
solutions)

Appropriateness
Seminar

Formal course
Skill building

Highly participatory.

Simulates the way analytical skills are
used on the job and enhances transfer.

Gives learnersinsight into their own
habits of thinking, viewing, and
interpreting.

Relieves instructor from being sole
source of information.

Can be used to practice knowledge or
performance.

Allows for flexibility; can be used
individually or in groups, in self-paced or
classroom situations.

Requires careful preparation.

Apathetic or shy learners may
not like to be actively
involved.

Especially-interested students
may dominate.

May require advance study by
students.

May require certain level of
prior knowledge.

Critical Instance
(Miniature case study
where students analyze a
critical situation)

Appropriateness
Seminar

Formal course
Skill building

All learners apply knowledge to arrive at
asolution.

Very motivating.
Gives less cregtive or dower learners a

chance to learn from others and not have
to perform aone.

Can appear artificial.
Forced decision-making can
creste resentment.

Shy, less able students may
not participate, letting others
do the work.

Continued on next page
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Learning Methods, Media, and Modes, Continued

Learning
methods:
advantages &
disadvantages,
continued

This table is continued from the previous page.

Methods

Advantages

Disadvantages

Incident Process (Problem
which must be solved
through questioning)

Appropriateness
Seminar

Formal course
Skill building

Deveops probing and questioning skills.
Requires no advance study by students.

Pressure to decide on action can develop
ability to reconcile differences.

Can seem artificial.

Requires skillful leadership.

Role Play (Student can
“act out” a Situation while
others observe and analyze)

Appropriateness

Seminar
Formal course
Skill building
Motivation

Facilitates understanding and
communication.

Allows learners to examine their attitudes
and behavior.

Provides forum where students practice
complex interpersona skillsin a
relatively safe environment.

Reinforces practicing knowledge stage.

Allows participants to learn from each
other’s comments.

May be fearful for shy/self-
conscious students.

May be painful learning.
Difficult to communicate
results.

Requires skillful leadership.
May appear artificial.

Requires mastery of
knowledge firgt.

Simulation (Job conditions
are duplicated and various
practice sessions are set
with avariety of variables)

Introduces factors that replicate on-the-
job conditions.

Offers students the chance to try out the
job before they doit.

Time consuming to conduct.
Requires careful preparation.
Can be costly.

May appear artificial.

Continued on next page
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Learning Methods, Media, and Modes, Continued

Learning
methods:
advantages &
disadvantages,
continued

This table is continued from the previous page.

Methods

Advantages

Disadvantages

Performance Tests (An
exercise that requires the
student to demondtrate job
performance in a controlled
environment)

Appropriateness

oJr
Skill building

Tests the performances practice stage.
Provides students the chance to practice
on-the-job behavior with no penalty for
mistakes.

Allows for specific feedback.

Can intimidate students.

Takes time to plan, implement,
and provide specific feedback.

In-Basket Exercise
(Pencil-paper simulation
for jobs in which students
are given a group of work
papers and they take the
appropriate action)

Provides practice in analyzing, setting
priorities, problem-solving, and
communicating.

Very detailed to construct.

All necessary information
must be provided.

Presentation By Students
(Students present their
work verbally)

Appropriateness

Seminar
Formal Course
Skill building
Motivation

Can be highly motivating.
Develops presentation skills.

Allows for devel opment and use of visua
ads.

Students can learn to orally defend or
rebut points of contention.

Can be intimidating to students
who are apprehensive about
talking in front of groups.

Time consuming.

Can be boring and/or
repetitious.

Continued on next page
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Learning Methods, Media, and Modes, Continued

Media

Types of
instructional
media

Media are the means, instruments, or materials used to communicate
information. Various mediums include print, visua, verbal/aural,
verbal/visual, etc. The type of media selected must be appropriate to ensure
that information to be learned is accomplished in the most effective and
efficient ways. While there are al types of media, no single medium is
appropriate for every learning situation.

There are at least nine specific type of instructional media used in education.

Instructional objects, e.g., giving demonstration

Social models, e.g., imitation and modeling

Ora communication, e.g., teaching by telling, group interactions
Printed language, e.g., textbooks, newspaper

Pictures and diagrams, or graphic representations of real objects

Motion pictures, which can represent a combination of demonstration
and verbal communication

Instructional television/videos: however, be careful, most educational
films and videos fail to specify their instructional objectives

Programmed instruction, materials that are programmed to specifically
meet certain learning tasks

Computer-aided instruction (CAl), or computer-based instruction (CBI)
which has not yet realized its full potential but is typically viewed as
superior to other mediums because it is more responsive and can engage
a student’ s attention to a greater degree

Note: Drill or practice, tutorial systems, and dialogue-interaction are

among the many potential uses for computers.

Continued on next page
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Learning Methods, Media, and Modes, Continued

Benefits

Use of media

There are at least four positive characteristics of educational media.

Media can often catch alearner’ sinterest and hold it.

Adults frequently learn from media with pleasure and enthusiasm.

Media can provide stimulation and information that would not be
available any other way.

Media offer teachers the possibility of individualizing instruction.

Two major steps are involved in designing alearning program using media

Step Action
1 Clearly state learning objectives so that sequence and steps
in the task are clear.
2 Given specific learning objectives, choose the appropriate
combination of media.

A general description of selected mediais provided on the following page.
Thelist is merdly illustrative and offers some advantages and disadvantages
of selecting certain media

Continued on next page
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Learning Methods, Media, and Modes, Continued

Media:
advantages/
disadvantages

This chart lists the advantages and disadvantages of using certain media.

Media

Advantages

Disadvantages

Instructor
(Teacher/facilitator delivers
information)

Allows for flexibility.

Can model desirable attitudes as well as
convey information.

If instructor has poor
presentation skills, very
ineffective.

Must be supplemented with
other media

Text, Printed Media (Used
for reading, handouts, forms,
job aids)

Can be expensive.
I's easy to transport.

Is easy to duplicate.

Does not show motion.
Can become boring.

Inappropriate for audiences

who do not read well.
Requires no equipment.
Is expensive.
Flipchart (Can be pre- Can tear off pages and fasten elsewhere. | Not durable.

lettered or blank; used to
present and record
information)

Can easily change.
Captures highlights of moment.

Use to record and display summary
points.

Stimul ates participation.

Sometimes not visiblein large
groups.

Continued on next page
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Learning Methods, Media, and Modes, Continued

Media:
advantages/
disadvantages

This chart lists the advantages and disadvantages of using certain media.

Transparencies (Overhead
dlides that can be pre-lettered
or blank; used to present and
record information)

Easy to revise.

Can be produced quickly.

Can be used in alighted room.
Can face class when using.
Can use instead as notes.

Can use color.

Can write on in some cases.

Effective for demonstrating how to fill
out forms.

Equipment is required.

Can be used as a“crutch” by
the instructor.

Can be boring with overuse.

Sometimes not visiblein
larger groups.

Film, Tapes, Slides, TV
(Off-the-shelf or created
media products; used to

inform or demonstrate)

Stimul ates attention.
Appealsto visual/aural learners.
Effective for demonstrations.

Is usually transportable.

Equipment is required.

Can be expensive to produce.

Continued on next page
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Modes of Delivery

Introduction

Classroom

Tutoring

Modes are the format in which learning content will be delivered to the
student. Modes are the ways in which we organize media. There are several
modes of delivery which are verbally illustrated in the section below.

The classroom mode is a planned education and training program during
which the student is guided to the achievement of objectives by the
instructor and the course materials. The characteristics of the classroom
mode are:

Learning occursin aformal classroom setting,

All activities are led by an instructor,

Thereis a structured sequence and time limit for completion of activities,
and

There is instructor-to-student and student-to-student interaction.

Tutoring has traditionally been aless frequent mode of delivery, athough
performance-based education and training designs require the consideration
of this mode of delivery as a possible remediation device. Essentialy, it
consists of a period of reading, or independent work, followed by a tutoring
session. Thetutor’s function is four-fold:

To stimulate the student’ s thinking by answering questions and
discussing issues relevant to the reading

To assess what the student has learned from the readings
To provide feedback relative to the assessment
To provide direction for future reading and study
This mode requires that the bulk of learning be performed by the learner,

primarily through reading, and it presupposes a motivated, skillful, and
mature learner who can function effectively in a self-directed manner.

Continued on next page
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Modes of Delivery, Continued

Lecture

Recitation

Discussion

Laboratory

The lecture mode consists of verbal communication from the instructor and
is, most commonly used. Although common, its effectiveness has long been
questioned because of the necessity for extremely good communication
skills on the part of the instructor. An effective lecturer can inspire
enthusiasm and motivate learners to achieve. However, irrespective of the
quality of the speaker, the lecture format is not conducive to prompting and
guiding learners, assessing the information gained or providing feedback.
Thus, under close scrutiny, the lecture has limited instructional value.

Recitation is amode that ssimply has a class or individua recite what they
have learned, and the instructor evaluates their performance and provides
feedback. There are many variations using recitation (e.g., inquiry
guestioning, review sessions, etc.). Recitation is an appropriate mode of
learning for the purposesit serves. The main limitation is that learning must
have occurred for the recitation to function properly.

The purpose of discussion in the classroom isto “take off” from a certain
level of information and apply the learned principlesin avariety of situations
and contexts. The questioning techniques used by the instructor are
intended not to dlicit facts but rather to stimulate and generate questions
and ideas. Discussion is concerned with the transferability of learning, and
therefore it cannot (and should not) assume the role of teaching specific
information or facts.

In alaboratory situation students learn information through exposure to and
manipulation of real objects and events, or by testing hypotheses with actual
materials. The laboratory mode is appropriate for a variety of subject areas
and need not be tied to a specific physical location.

Continued on next page
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Modes of Delivery, Continued

Modes Compared Which mode of delivery a course designer chooses will, of course, depend
upon severa variables. Regardless of the mode used, course designers need
to be aware of the advantages and disadvantages of the three primary
modes. classroom; self-instruction, and technol ogy-based interventions.

Classroom:
advantages/
disadvantages

The classroom mode has several advantages and disadvantages as described

below

Advantages

Disadvantages

Provides interaction
between instructor-to-
students and students-to-
instructor.

Provides structured learning
activities.

Provides opportunity to
validate student’s
achievement of objectives.

Requires classroom space.

Requires students taking away
from the job.

Students may have await a
long time for a course quota.

Differences between instructors
can cause inconsistency in
content covered.

Slow learners may be left
behind; fast learners may be
bored.

Limited time to achieve
objectives.

Continued on next page

5-18



DAU Curriculum Guide—Development

Modes of Delivery, Continued

Self-instruction Self-instruction is defined as a planned training program conducted in a
learning center, or other appropriate environment. The student learns
through a series of self-administered activities without the aid of a full-time
instructor or coach. The self-instruction mode offers the most potential in
terms of developing remediation exercises, assessments, and computer-
based instruction. The characteristics of self-instructional program are:

It is self-administered, and all instructions are provided for the student,
It provides feedback throughout the program,
It is self-paced within established organizationa guidelines,

It contains extremely detailed content, as there is no instructor to explain
or elaborate on content.

Continued on next page
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Modes of Delivery, Continued

Self-instruction The salf-instruction mode has several advantages and disadvantages to

advantages/ consider as listed in the table below:
disadvantages

Advantages Disadvantages
Portability—can be used Requires the learner to take time
anywhere any time that required | away from the job, but not possibly
equipment is available. less time than attending a class.

Flexibility—students can select | Revisions are more difficult. Must
aternate paths through material, | change all the materials instead of
work at their own pace, and instructor announcing changes to
take only those lessons relevant | class.

to their jobs (or remediation).
Validation of materials takes
Cost reduction in travel and per | longer; needs more tryouts.
diem—students can take training

at their office. Requires student initiative and self-
discipline.

Uniformity—can standardize

information being taught. Students who need interaction to
learn may find self-instruction

Consistency of quality— difficult.

variations caused by differences
in instructors are eliminated.

Students can begin training at
any time, do not have to wait for
class quotas.

Development of independent
learners—students learn how to
complete learning activities
according to their own schedule.

Versdtility—can be used in the
classroom in conjunction with
classroom activity.

Continued on next page
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Modes of Learning, Continued

Homework

Homework is not aword that students like to hear. Y et, homework isan
important mode of self-instruction. Self-instruction can be used to learn
prerequisite material, for recitation and discussion sessions, or it can bein
the form of practicing previously studied material. If the task iswithin the
capabilities of the learner, then the functions of self-instruction can be
served. However, if the task istoo difficult and (becomes frustrating),
homework may be detrimental to the learning process.
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Technology-Based Instruction

Introduction

When to use
Technology-
Based Learning

Education and training have traditionally been delivered in a classroom
setting. 1n the past, technology has been used to improve the quality of
classroom delivery. Emerging technology allows for the delivery of courses
over the World Wide Web or in a stand-alone mode using a CD—ROM.
Advancements in computer technology now allow for the delivery of quality
instruction in the learner’ swork setting. In those cases where classroom
delivery is still best for ensuring learning, it can be delivered by the
traditional “one-room classroom” or can reach larger audiences through
video teletraining.

Section 7, Technology-Based Education and Training, provides a detailed
discussion on the subject. You may aso visit the website. The URL is:
http:\\www.txdirect.net\users\j eturner\dauweb.htm.

Technology-based learning can be used when the following applies:

The learner needs to apply rules or perform a procedure to accomplish
the task.

The task isinteractive and the trainee needs feedback to go through the
steps.

Animation will convey the concept more effectively than a static
representation.

Many repetitions are needed so that the task can be accomplished
automatically.

The task involves understanding processes that are not alwaysvisiblein
the actual equipment.

Thetask isso critical that it must be performed flawlessly every time.

Continued on next page
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Technology-Based Learning, Continued

Advantages/
disadvantages

There are many advantages to Interactive Video-Disc (IVD), Distance
Learning (IDL), and other Technology-Based Training (TBT) technologies.

Advantages

Disadvantages

Can be used independently at a
trainee’ s own pace.

Permits repetition until content is
mastered.

Provides immediate feedback.
Costs can be amortized over time.
Can be interactive; with 1VD many
sites can be reached at the same

time.

Permits learner to think through

more than one solution to a problem.

Can be used to manage instruction.
Can be perceived as fun.

Permits decentralized training.

L earners may not have access to the
equipment.

Instructors may perceive this media
as less rigorous than traditional
classroom instruction.

Instructor workload may intensify.

Requires specia equipment that
organizations may not have.
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Structured Writing Style

Introduction

Grouping

Naming blocks

An example

Structured writing style text or course mapping are currently the
recommended format style for developing instructiona products. The
principle behind this formatting style is that al information should be
grouped into small manageable “blocks’ or “chunks’ of information with
each block covering one main point or idea.

This grouping of text into blocks of focused information makes it easier for
learners to clearly distinguish one main idea or point from another. This
aidsinitial comprehension of material as well aslater recall of the content.

As information is grouped into blocks, a short description or title indicates
the type of information it contains. As blocks of related information are
grouped together, this organization is given atitle or name.

This document was written using a modified structured writing style or
course mapping. Review some sample pages for agenera idea on layout
and formatting. The intent of structured writing isto be flexible and
respond to the requirements of the purpose for the document. While the
grouping, blocking, chunking, and formatting style pictured on these pages
uses many of the structured writing style guidelines, itsintent is to be
descriptive rather than prescriptive.
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Instructor Guide

Introduction

Instructor guide

Components of
the guide

DAU Policy Memorandum #1, New Course Development, Revision, and
Maintenance Process outlines the requirements and contents of the
instructor guide, student guide, and lesson plan. The policy memorandum
also includes definitions of terms and how each are used. Policy memoranda
may be viewed on the DAU web site at: http://www.acq.osd.mil/dau.

The instructor guide defines the content and instructional methodology for
each unit of instruction. It includes descriptions on

how the course is administered
how materials are to be used, and
how learners are to determine success.

The guide account for time spent in class and clearly prescribes parameters
of the courses. The aim isto standardize delivery of the content without
inhibiting academic freedom.

The instructor guide contains, but is not limited to the following:
Course outline and daily schedule
Terminal and enabling learning objectives

Guidance for administering the course, to include room set-up,
homework requirements, testing procedures, and attendance policies, etc.

Key teaching points
Student assessments and standards for successful completion

Reference material citations, including references to sources for student
self-remediation

Materials required such as training aids, and equipment.

Aninstructor guide is provided in Appendix F, Components of an Instructor
Guide.
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Development of Lesson Plans

Introduction

Definition

Purpose and
function

L esson development involves compiling al the components of the lesson
plan and student material. A teaching outline is developed using the
documentation from analysis and design, incorporating strategies to aid
learning. All additional student and teaching materials are assembled and
finalized.

The Lesson Plan, provides consistency of content in lesson delivery. Itis
not intended to mandate methodology or restrict academic freedom. Its
purposeisto alow for uniform content delivery among all instructors of a
course. The course design plan isthe blue print for specifications for the
education and training to be developed. An exampleis providein
Appendix E, Components of a Design Plan.

The Lesson Plan documents:

Learning Objectives

L esson Content and Presentation Strategies
Instructor and Student Activities

Student Assessment and all Resources

As noted, the major purpose of alesson plan isto promote consistent
delivery of the lesson content. The objectives are sequenced and the
content is organized in the order of the lesson’s presentation. The lesson
plan serves as a guide to the what and how of lesson delivery.

What—The actual content of the lesson
How—Guidance on the methods and strategies used for delivery

Continued on next page
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Development of Lesson Plans, Continued

Steps in The following actions are taken in the development of a lesson.
development

Step Action

1 Research data to include analysis.

2 Prepare a course design plan.

3 Organize and develop lesson plan.

4 Select or create instructional support materials.

5 Submit for review and approval.

6 Pilot and revise.

7 Use in conducting training and maintain and revise.
Instructor The following items are usually part of the instructor’s preparation and are
preparation usually identified as the “cover” information.

Title of the lesson

Revision Number (if required)

Time Required (length) to teach this lesson

References

Objectives (Terminal and Enabling)

Instructional Aids, Media and Equipment

Student Preparation and prerequisites

Presentation Methods

Evaluation Method

Notes and other information that would be helpful to another instructor

Continued on next page
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Development of Lesson Plan, Continued

Instructor The body of the lesson plan contains the following four sections:

presentation

Section

Components

1. Introduction

Attention gaining device, motivator, objectives (how
will they be presented to students), and atie to past
learning.

2. Development

Content outline, activities, media, reviews and
practice, questions for each enabling objective
section

3. Application | Practice or application may have a separate section
or Practice | that would include group activities or exercises
4. Summary or | Review objectives and main points, evaluation [if not
Conclusion | part of Development Section or Practice Section],
and point ahead to next lesson
Example A lesson plan template is shown in Appendix F.
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Development of Student and Instructional Support Materials

Student Guide The Student Guide is areference resource to assist the student’ s learning
experience during and after the course. It may be paper-based, on diskette,
CD-ROM, the Internet, or a combination of the above.

Components of A Student Workbook (text or manual) contains, but is not limited to, such
student guide items as.

Administrative information

Terminal and Enabling Objectives

Student assessment information

Written text/outline on topics covered in the course

Checklists, worksheets, job-aids for use during exercises, group
activities and independent study

Directions for completing exercises and the exercise—questions,
situations, data, role play descriptions, etc.

Answersto exercisesif not reviewed in class

Additional references

An example An example of a section of a student guide isincluded as Appendix F.
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Course Pilot

Purpose

DAU Guidance

The purpose of acourse pilot isto determine if the instructional materials
are performing according to their design and development specification. In
other words, did the materials accomplish the instructiona and learner
objectives.

DAU Policy Memorandum #1, New Course Development, Revision, and
Maintenance provides guidance relative to development of all course
materials and a course pilot in conjunction and validation with mandated In-
Process Reviews Il and 111.
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Section Summary and References

Summary

References

In this section the developmental phases of a systematic approach to
education and training were discussed. One of the main purposes of the
development phase is to create documents that help ensure consistent
delivery of course content. Included in the discussion was an outline of
methods, media, and modes of learning, a structured writing style, and the
development and components that make up the Instructor’s Guide (Course
Outline), Topic Lesson Plans, and Student Materials. All of these materias
are validated during an initial conduct of the course called a pilot.
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Continued on next page
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continued
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Overview

Introduction

Performance
Objectives Are
Critical

Purposes of
Performance
Objectives

Section VI

Evaluation: Student Performance

Acquisition education and training reform efforts places greater emphasis on
learner performance outcomes. As aresult reform leaders are asking two
fundamental questions. (1) How well are students learning? and (2) How
effective is the instruction delivered. Both of these questions can be
answered through effective test and assessment of classroom learning.

Good performance objectives are critical to the creation of sound learner
test and assessment processes. Performance objectives play an important
role in developing effective learner testing and/or assessment outcomes.

Well-written performance objectives serve three fundamental purposes for
performance-based tests and assessments.

Objectives ensure that the assessment is directly related to desired
learner outcomes. Thisisan especialy important consideration in
performance-based |earning because the content for assessmentsis
derived from task or need analysis procedures that order objectives
hierarchically. Matching test or assessment items to the appropriate
course objectives within these hierarchies, guarantees that all essentia
content is assessed.

Objectives increase the accuracy with which cognitive processes

can be assessed. A well-written objective becomes the

blueprint for the creation of assessment items that measure the specific
performance outcome described by the objective.

The size of the domain covered by the objectives and the homogeneity
of the objectives being assessed are important factors in determining
the number of assessment items.

Continued on next page
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Overview, Continued

Curriculum
designers

In this section

Curriculum designers need to evaluate the appropriateness of test and/or
assessment items. Educational research reveals that many teachers teach at
lower levels, but frequently test at the higher cognitive levels. In other
instances, the exact opposite occurs; teachers teach at the higher levels, but
test at low levels of cognition.

This emphasizes the need to match learning objectives and teaching
activities with test or assessment items to determine whether or not they
approximate the level described in the performance terminal or enabling
objectives. Such activities form the measurement component of curriculum
alignment. Thus, well-written performance objectives are the key to
effective teaching and the construction of valid measures of learning.

The following topics are covered in this section:

Topic See Page
Applied Definitions 64
Types of Tests and Assessment Items 6-6
Guidelines For Selecting Assessment Techniques 6-8
Multiple-Choice Items 69
Alternative Choice Items 6-13
Matching Items 6-15
Completion/Fill-In Items 6-17
Extended Response Essay Items 6-18
Restricted Response/Short Answer ltems 6-20
Case Study Items 621
Critical Incident Method 6-22
Incident Method 6-23
Practical Exercise Method 624
Simulation Method 625
Role Play Method 6-27

Continued on next page
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Overview, Continued

In this section,

continued

The following topics are covered in this section:

Item Analysis: Validity 28
Item Andysis. Rdiability 33
Deciding How Many Test Items 37
Summary 40
Section References and Suggested Readings 41
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Applied Definitions

Introduction Learner performance may not always be measured numerically. Different
approaches to measurement are frequently confusing and need to be
defined. There are four terms that are used interchangeably.

Applied The table below makes the distinction among them.
definitions

Term Definition
Testing isthe collection of quantitative (numerical) information
about the degree to which a competency or ability is
present in the test taker. There are right and wrong
answers to the items on the test, whether the test is
comprised or written questions of a performance test
requiring the demonstration of a skill.
Assessment | isasystematic information collection without
reference to making judgments of worth. 1t may
involve the collection of qualitative (narrative) as well
as quantitative information. Assessments are usually
made by building a profile of something using a series
of qualitative and quantitative inputs; e.g., successful
learning.

Continued on next page
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Applied Definitions, Continued

Applied The applied definitions are continued here.
Definitions,
continued

Term Definition

Measurement | Thisisthe collection of quantitative datato
determine the degree of whatever is being
measured. There may not be right or wrong
answers. A measurement inventory (e.g., of
learning styles) might be used to determine a
preference for using a systematic style versus a
spontaneous one. One style would not be right and
the other wrong; the two styles would smply be
different.

Evaluation | Thisisthe process of making judgments.
Evaluation may or may not involve testing,
measurement, or assessment. Most informed
judgments of worth, however, would likely require
one or more of these data-gathering processes.
Evaluation decisions may be based on either
quantitative or qualitative data; the type of data
being strictly dependent on the nature of the
evaluation question (i.e., Has this student
demonstrated the skills necessary to become a
Program Manager?).
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Types Of Test and Assessment Items

Introduction

Criterion-
referencing vs.
norm referenced
tests

There are several types of test and assessment items available to course
designers. Curriculathat reside under the DAU are required to have
criterion-referenced tests and assessments. That is, each test or assessment
item must be directly referenced to a specific performance objective. This
method is called criterion referencing.

There are two major ways to interpret test scores. criterion-referenced
interpretation and normative scoring interpretation. While some tests can
be interpreted both ways, thisis usually not the case. Tests should be
constructed to facilitate either a criterion-referenced or norm-referenced
interpretation.

Basically, norm-referenced tests need to be composed of items that will
separate the scores of test-takers from one another, while criterion-
referenced tests need to be composed of items based on specific objectives
or competency statements.

A standard or criterion is written in behaviora terms within the context of
the terminal and enabling learning objectives. 1n competency-based training
the Duty is usually converted to a TLO and task statements usually
represent ELOs.

Thus, learner performance is measured regarding each individual ability to
demonstrate mastery of the learning objectives. That is, learner
achievement is measured against the predetermined criterion established in
the performance objectives. Learner’s achieve mastery or non-mastery,
pass or fail grades, and not letter or number grades. Criterion-referenced
measures usually result in amuch higher level of performance because the
standard for performance can be 100% (e.g., competency-based training
and education test and assessment).

Conversaly, using norm-referenced testing, alearner’s performance is
compared with the performance of other learners. Achievement is measured
on a percentage basis (e.g., 70% of all items attempted is passing) rather
than mastery or non-mastery.

Continued on next page

6-6



DAU Curriculum Guide—Student Performance

Types of Tests and Assessments, Continued

Types of testand ~ Without a basic understanding of the principles of test
assessment items

process. In fact, test development should be on an equal

footing with the development of instructional materials. The
following are the major types of tests and assessments used

to measure student performance:

Multiple-choice
True-False
Matching
Completion/Fill-in
Essay
Restricted-response essay
Case Study
Critical Incident
Incident

Practical Exercise
Simulation

Role Play

design, several problems can result in the instructional design

Note: The
DAU offersa

: continuing

¢ education

- course for

| faculty, PDED
3: Developing
Criterion-
Referenced
Tests and
Assessments at
~ no charge to
 jts consortium
| schools. For
information or
requests,
contact DAU.

Required
preconditions

test items.

Before considering specific suggestions for writing test and assessment
items, there are a number of abilities that are necessary to write successful

You must have a thorough mastery of the subject matter being tested.
Y ou must not only understand the implications of the facts and
principles of a particular field, but you must also be aware of the

common fallacies and misconceptions.

You must develop and use a set of educational objectives. Unlessyou
consider students are to learn, you will not be able to evaluate their

progress or achievement.

You must know the students who will be taking the test in order in order
to appropriately adjust the complexity and difficulty of the items. That
IS, you must know your target audience: Arethey entry-level, or are
they experienced both educationally and from job experience?
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Guidelines for Selecting Assessment Techniques

Selecting
assessment
techniques

The following are guidelines that will assist you in selecting the type of test

or assessment technique for the course.

If you want to test for . . .

Then use this type of item . . .

selecting a correct answer from a
group of alternatives

multiple-choice.

a“Yes’ or “No”, or other types of true-false.
two-possibility discriminations for

each of several cases

associating aterm or concept with matching.

its definition or corresponding
property

making short identifications

completion/fill-in.

explaining or interpreting a
relationship more complex than
selection, recognition, association,
and smple recall

extended response essay.

answering brief questions from
memory

restricted response/short answer.

evaluating data and using it to solve
aproblem

case study.

perform a specific similar to those
performed on the job

practical exercise.

demonstrating ability to do a variety
of complex job tasks with minimal
supervision

simulation.

responding appropriately to
Situations with many variables that
require problem solving processes

incident or critical incident process.

providing practice on previously
learned material

role-play.
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Multiple-Choice Items

Introduction

Description

When to use

Components of
multiple-choice
items

Multiple-choice questions are one of the most popular types of performance
test items. They are also one of the most difficult to write.

A multiple-choice question is one which has a phrase followed by several
possible completions of the phrase, only one of which is correct. Multiple-
choice questions can sometimes take the form of an incomplete sentence
followed by a series of aternative completions from which the test-taker is
to choose one.

Multiple-choice test items are When to use the objective calls for the
student to select a correct answer from among several alternatives.

Multiple-choice items have three components:

The stem, or introductory phrase that will be completed by the correct
answer.

The distractors, which are the incorrect choices. Distractors should be
plausible answers representing common errors and misconceptions.

The answer key, which is the correct answer.

Continued on next page
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Multiple-Choice Items, Continued

Example #1: The following is an example of an objective using a criterion-referenced
multiple-choice multiple-choice test item:
item

Performance | Recognize the purpose of the Component Cost
Objective | Analysis (CCA).
Item Stem | The purpose of the Component Cost Analysis

(CCA) isto:
Distractor | A. present the Program Manager’s life-cycle cost
estimate.
Key B. provide an independent check on the program
office estimate.

Distractor | C. present the Service's cost position to OSD.

Distractor | D. estimate the cost of amaor component of a
system.

Continued on next page
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Multiple-Choice Items, Continued

Example #2: The following is an example of an objective using a criterion-referenced
multiple-choice multiple-choice test item:
Item

Performance | Given the latest research about atomic discoveries,
Objective select the criteria that would most likely contribute

to the advancement of such discoveriesin

medicine.

Item Stem What would do the most to advance the

application of atomic discoveries to medicine?

Key A. Development of standardized techniques for
treatment of patients.

Distractor B. Training of the average doctor in application
of radioactive treatments.

Distractor C. Removal of restriction on the use of
radioactive substances.

Distractor D. Addition of trained radioactive therapy
specialists to hospital staffs.

Multiple-choice Multiple-choice questions can assess al of Bloom's cognitive levels except
and Bloom’s the synthesis and evaluation levels. These two levels require original
Levels responses on the part of the student.

Continued on next page
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Multiple-Choice Items, Continued

Interpretive
multiple-choice
guestions

Advantage of
interpretive
method

Disadvantages
of interpretive
method

Many multiple-choice tests pose a series of separate, unrelated questions.
In contrast to this method is the interpretive exercise format. These types
of multiple-choice questions present a series of test items based on a
common stimulus. The stimulus can be written material like case scenarios,
tables, graphs, maps, pictures, and even audio or videotapes.

I nterpretive multiple-choice exercise items can be written to assess a wide
range of student abilities, for example: to recognize generalizations,
assumptions, or inferences; to apply principles; or to interpret data or
experimenta findings.

To achieve this, however, the material must be novel or new to the students,
not something previously covered in class or found in the text/student
guides.

In addition to the general advantages of multiple-choice itemsin testing
higher level and complex materials, interpretive exercises minimize the
influence of irrelevant information because they confine the datato be
interpreted to the actual material presented.

Interpretive exercises are more difficult to construct. For written material
(which is the most common form), a greater demand is also placed on the
test-taker’ s reading skills.
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Alternative Choice Items

Introduction

Description

When to use

Example #1:
alternative choice
item

Alternative choice items assess the student’ s ability to recognize information
instead of selecting the right answers from among a number of possibilities
(asin multiple-choice).

Alternative choice test items provide either a statement or a question that
has only two possible choices (dternatives). More commonly known as
True-False, alternative choices can aso include right-wrong, fact-opinion,
example-non-example, etc.

Alternative choice test items are appropriate when the objective calsfor a
clear instance-by-instance acceptance or rejection.

The following is an example of an objective using a criterion-referenced
alternative choice test item.

Performance The student will identify the activities required

Objective in the various phases of the acquisition life-
cycle.
Test Item One objective of Phase I11, Production and

Deployment, is to achieve an operational
capability that satisfies the mission need.

Alternative 1 A. True
Alternative 2 B. Fdse

Continued on next page
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Alternative Choice Items, Continued

Example #2: The following is an example of an objective using a criterion-referenced
alternative choice  alternative choice test item.
item
Performance The student should be able to recognize the sum
Objective of atriangle.
Test Item The sum of atriangle is 180.
Alternative 1 A. True
Alternative 2 B. Fdse
Alternative Alternative choice items can assess the knowledge, comprehension, and
choice and application levels. They are most frequently used to assess the knowledge
Bloom’s Levels levdl.
Proceed with Alternative choice questions on written tests are not often used. The
caution rationale is that test-takers have afifty-fifty chance of getting the item

correct either because they knew it or they guessed. Thus, they are not very
reliable items to assess learning. The key to writing this type of item
effectively isto make sure that the content being tested is truly dichotomous
and that more than memorization is required.
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Matching Items

Introduction

Description

When to use

Items
appropriate for
matching

Matching test items present test-takers with two lists or columns of related
words, phrases, or symbols.

Matching items require the student to match each item on one list with the
appropriate item on the another list. Matching items most frequently take
the form of alist of words to be matched with alist of definitions.

Matching test items are appropriate when the objective calls for the student
to demonstrate an understanding of homogeneous content, for example,
types of contracts, types of terminations, types of wires, etc.

The following items are appropriate for matching items on atest:

Terms with their definitions

Short questions with their answers

Symbols with their proper names

Causes with effects

Rules with situations in which the rules apply

Parts of mechanical units with their proper names

Parts with the mechanical units to which they apply
Characteristics with the mechanica units to which they apply

Continued on next page
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Matching Items, Continued

Example of a The following is an example of an objective using a criterion-referenced
Matching Item matching test item.

Performance | The student will identify the relationship between

Objective Program Characteristics and Program Categories.
Matching Match the program characteristic item in Column A
Test Item with the program categoriesin Column B. The

responses in column B many be used once, more
than once or not at all.

Column A Column B
A. Magor Programs 1. Category |
B. Mgor Defense 2. Category Il

Acquisition Programs

C. Program delegated to 3. Category Il and
Component Head v

D. Milestone Decision
Authority at lowest
level deemed appropriate

Matching and Matching items can assess the knowledge and comprehension levels.
Bloom’s Levels However, like alternative choice items, they are not often written beyond
the knowledge level.
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Completion/Fill-In Items

Introduction

Description

When to use

Example #1:
fill-in

Example #2:
completion

Completion/
fill-in and
Bloom’s Levels

Completion/fill-in test items are called “ supply-type” items because the
answer does not appear before the student.

Completion/fill-in questions are usually comprised of an incomplete
statement followed by a blank line upon which the student writes (supplies)
the answer.

Completion/fill-in questions are appropriate when the instructional objective
requires that the learner recall or create the correct answer rather than

simply recognize it.

The following is an example of an objective using a criterion-referenced
completion/fill-in test item.

Performance Describe the calculation of a uniform annual cost
Objective (UAC).
Fill-In A uniform annual cost is determined by dividing
Test Item by

The following is an example of an objective using a criterion-referenced
completion/fill-in test item.

Performance The student should be able to name the central
Objective core of an atom.

Completion Every atom has a central core called
Test Item

Completion/fill-in items can assess the knowledge, comprehension, and
application levels. They are written most often, however, at the knowledge
level.
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Extended Response Essay Items

Introduction

Description

When to use

Example #1:
extended
response essay

Extended response essay is open-ended questions that leave learners free to
determine the content and to organize the format of their answer.

In extended response type questions the student decides which facts are
pertinent, and how to organize, synthesize, and evauate them.

Extended response essay questions are appropriate when the objective isto
test writing (composition) skills, including conceptualization, organization,
analysis, synthesis, and evaluation. It gives the learner maximum choice

regarding topic.

Performance Objective

The learner will describe at least two styles of
management and compare and contrast their
effectiveness in the areas of interpersona relations,
goal-setting, and assessment of results.

Essay Item

Write an essay in which you describe two different
styles of management. Compare and contrast the
effectiveness of the two styles using interpersona
relations, goal setting, and assessment of results.

Note: Scoring of
extended response
essay questionsis
tricky because they
are especialy open to
¢ violations of rater or
inter-rater
reliability.

Problems can arise
due to who scores the
guestion, or when it
was scored, in
addition to what the
learner wrote. How
to score extended

. response test
guestionsis covered
in DAU/PDED 3.

Continued on next page
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Extended Response Essay Items, Continued

Example #2:
extended
response essay

Extended
response and
Bloom’s Levels

Performance Objective

The learner will, in an essay describe the federal
acquisition process.

Essay Item

Write an essay which describes the sequential activities
associated with the federal acquisition process.

Note: any time a
student is permitted

: to develop or supply
. an original response

can make for varied
depth levels or detail
of the answer. This

- can cause problems

with item validity.

How to protect
against violating

¢ validity or
¢ rater/inter-rater

reliability is
discussed in the

- DAU, PDED 3
course.

Extended response essay questions can be used to assess all levels of
Bloom'’s cognitive taxonomy. It isthe only type of test item with this of
capability, and the only item type that can truly assess the evaluation level.
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Restricted Response/Short Answer Items

Introduction

Restricted response/short answer questions limit both the content and the

form (e.g., describe vs. compare and contrast) of an answer. Restricted
response questions are also called “short answer” items.

When to use

Restricted response/short answer items are When to use the objective to be

assessed requires that the test-taker recall information unassisted or create
an original response. They are the appropriate item forms when we want to

test content.

Example short

The following is an example of an objective with a criterion-referenced

answer item short answer test item:
Performance | The student should be able to describe two
Objective situations that illustrate the application of the law of
supply and demand.
Short Answer | Describe two situations that illustrate the
Test Item application of the law of supply and demand. Do
not use examples discussed in class. Your answer
isto be no longer than ¥ page for each situation.

Example short
restricted
response item

Restricted
response/short
answer and
Bloom’s Levels

The following is an example of an objective with a criterion-referenced
restricted response test item:

Performance | The student should be able to explain the meaning
Objective of the standard error of the estimate.
Restricted Explain what the standard error of the estimate tells
Response one about the quality of aregression equation.
Test Item

Restricted response or short answer test items can assess all of Bloom’'s
levels except evaluation. Responses to evaluation questions would be
somewhat longer.
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Case Study Items

Introduction

When to use

Assessing groups
or teams

Example case
method item

Case method and
Bloom’s Levels

The case study can be used either as a teaching or an assessment method. The
case method allows learners to review data, identify critical issues, and develop
appropriate solutions. A case study can be either complex (with many
interrelated issues) or smple, depending on its objectives.

The case method can be used to determine where students are (as a needs
assessment), or to determine how well students can apply what they know to a
particular set of circumstances.

Case methods are frequently used in such instances as ~Note: Helpin
groups or teams. designing Peer
Assessment
Lo , . ‘ Instruments is
Assessment solely on an individual learner’s performanceis | 4 4i1a0le from
usually not recommended. - Instructional
" Design

Individual performance in groups can be measured by using - Specidists by

a Peer Assessment Form

, contacting the
| DAU.

The following is an example of an objective referenced to a specific assessment

item.

Performance
Objective

Given a case scenario, the student will be able to explain a
well integrated acquisition strategy.

Case Method
Assessment ltem

Using the following case scenario, identify and explain
one strength (if any), and one limitation (if any) of the
processes used to devel op the acquisition strategy for

System X.

Because a case study can be either complex or smple, depending upon the
objective, it has potential for the full range of Bloom's cognitive levels.
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Critical Incident Method

Introduction A critical incident is when the learner is given a brief, hypothetical situation
and asked to provide a solution or reaction on the principles learned in the
classroom. Ciritical incidents usually engage learners in a Situation that
deviates from that which is normal (e.g., given a situation under which “war
time” conditions exist; would processes, procedures, or behavior be any
different?).

When to use The critical incident method is particularly good to assess performance
objectives that require the learner to choose from among several responses.

Example critical ~ The following is an example of an objective referenced to a critical incident
incident assessment item.

Performance Given a scenario and guidelines on the process
Objective of conducting a preaward fact-finding site visit,
propose solutions to problem(s) encountered
during such visgits.
Critical Incident | You are at a preaward fact-finding visit to a
Assessment Item | contractor’s plant for a Firm Fixed Price (FFP)
contract. In an effort to develop the cost
estimate and determine the capabilities of the
contractor’ s resources, you have requested
specific data that the contractor has refused to
provide. What other options do you have to
obtain that data?

6-22



DAU Curriculum Guide—Student Performance

Incident Method

Introduction The incident processis a variation of the case study method. Learners are

given minimal or conflicting facts and then asked to analyze what additional
data is needed to resolve the problem.

When to use The incident method is particularly good to assess objectives that require

fact-finding; it particularly suits jobs requiring fact-finding ability.

Example incident  The following is an example of a performance objective referenced to an
method incident assessment item.

Performance
Objective

Given ajob reclassification problem, compare
the position description for the jobs involved
and determine the questions necessary to
establish whether the [reclassification] is
possible.

Incident Method
Assessment ltem

A supervisor calls you and requests that you
rewrite a GS-235 Employee Development
Specialist vacancy announcement into a GS-
1701, Education Development Specialist
position. What questions must you ask to find
out if thisis possible? Position descriptions are
attached.
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Practical Exercise Method

Introduction

When to use

Example:
practical exercise

A practical exerciseisan activity in which the learner actually performs
what he or sheis going to be doing on the job. Aswith the case study
method, using the practical exercises requires careful planning and must
have predetermined, stated criteria. Also as the case method, practical
exercises may be used to determine where learners are (needs assessment),
or if they can apply what they know to a particular set of circumstances.

The practical exercise is appropriate when the objective(s) call for the
learner to perform in ajob-related situation.

The following is an example of an objective referenced to practical exercise

assessment item.

Performance
Objective

Provided several sample completed Forms 11
and 11b, the student will be able to “blue
pencil” them at arate of 10 per hour. The
student will:

a. Examine and perform checks.

b. Compare remittance with amount due on
documents.

c. Blue pencil amounts on the documents

d. Prepare Forms 2007 and 3737

e. Separate Forms 11 and 11b

Practical Exercise
Assessment ltem

Blue pencil the Forms 11 and 11b contained in
this envelope. You have 1 hour to complete all
10 forms.
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Simulation Method

Introduction

When to use

What you should
know

A simulation is an assessment method in which learners are asked to act out
along-term process or take part in an event pretending readl life.
Simulations can serve as instructional or assessment methods that attempt
to duplicate real-life job conditions as closely as possible or through a series
of related exercises.

A case study or practical exercise usualy involve a single problem-solving
event, a smulation includes many factors which would otherwise be difficult
to replicate in a classroom setting.

Example: A simulated negotiation exercise, asin CON 104.

Simulations are appropriate when the objective(s) require the learner to
engage in specific duties or tasks associated with competency-based
designs. Simulations can be used as assessments if they are scored in such a
way that success in the smulation is dependent on the skill being performed.
Simulations represent a powerful assessment mechanism for competency-
based training programs or interventions.

A simulation exercise can focus on the application of a single competency,
or, on the use of several competencies in conjunction with each other.
Critical path assessments of the subordinate tasks to the principal
competencies can also be completed.

Simulations used for assessment purposes can be as smple or complex as
the designer wants them to be. What must always be clear to the learner are
the performance expectations, activities, and the conditions for successful
performance.

In general, when designing an instructional or assessment simulation, it
should replicate as close as possible the manner in which the competency is
used on the job.

Continued on next page
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Simulation Method, Continued

Example:
simulation

The following is an example of an objective referenced to asmulation
exercise assessment item.

Assessment ltem

Performance Given situation data, and in the role of a
Objective Program Manager, identify and resolve the
problem(s) presented
Simulation Y ou are a Program Manager. The Source

Selection Advisory Council asks you to serve as
consultant and to critique the attached
contractor proposal 2 hours before the meeting
of the Council. You are to provide a briefing of
your concerns relative to this request. Y our
briefing must provide (1) problems that may
occur if the contractor’s proposal is accepted
and (2) the influence of the program/proposal
on cost, personnel, and time to completion.
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Role Play

Introduction

When to use

Example role
play

What you should
know

A role play is an attempt to reproduce, before actual job contact, the
dynamics of personal interactions. It can be used as either an assessment
device or learning method.

Role play is an interaction among two or more individuals on a given topic
or situation

Role plays are used extensively in, but are not limited to the following:

human relations training

counseling
instructor training
interpersonal skills

interview techniques
supervisory/management training

Hereisasample role play where the objectiveis for the learner to
demonstrate skill in interpersonal communication.

Objective Given a Situation with a “troubled employee,”
the learner will discover the mgjor problem
underlying the employee’ s comments by
demonstrating empathetic listening skills.

Role Play In areferral interview with atroubled
Assessment Item | employee, discover the main problems
underlying the employee’ s comments, using
empathetic listening skills.

If the role play is used as an assessment device, arating sheet or checklist
must be devised to ensure uniformity of assessment (reliability). Theroles
so that no matter who does the acting, the points necessary for rating
students skills are reveal ed.

Role plays are difficult as assessment devices because they generdly
provide low test and test scorer reliability. They are also highly subject to
bias on the part of the observer/grader.
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Item Analysis: Validity

Introduction

Item Validity

Matching the
objective to
proper
performance

Analyzing performance-based, criterion-referenced test itemsis not a
difficult process. Effective item analysis can actualy be viewed as
multidimensional and involves two basic questions:

Is the item valid; does the item match the objective?
Isthe item reliable?

Effective test and assessment items should be able to stand up against both
of these questions.

To match the objective, the test or assessment item must

test the proper performance

be at the proper level (conditions and standards)
be free from unrelated skills

be free of “tricks’

A valid test is one which measures knowledge and skills needed for job
success. A valid performance test is based on task or need analysis and the
learning objectives.

To test the proper performance, check to see that there is a sound match
between the action verb and the performance required by the test item.

Continued on next page
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Item Analysis: Validity, Continued

Example/non-
example of item
validity

Matching the
objective to the
proper level

After reading the objective below, decide which of the two test items best
measures the performance in the objective.

Objective: Identify the unit used to measure the amount of radiation
absorbed by a substance.

Test item #1. The amount of radiation absorbed by a substanceis
measured in

A. rods.

B. runits.

C. rads.

D. rems.

Test item #2: The amount of radiation absorbed by a substance is
measured in

Test item #1 best measured the performance stated in the objective. Item
#1 asked the learner to identify the unit, as stated in the objective. Item #2
asks for complete recall and is not valid because it calls for supplying rather
than identifying information.

In addition to testing for proper performance, it isimportant to attend to the
proper skill and knowledge level of the objective. Thislevel might be
indicated by either the conditions or the standard stated in the objective.

Continued on next page
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Item Analysis: Validity, Continued

Example: The conditions of an objective often call for the use of specific instructional
matching the aids such as diagrams, reference manuals, or tables.

level of the

condition For example, post office clerks are given access to charts and tables when

they are selling postal services or carrying out other duties. With that in
mind, look at the objective below and its test item and see if you can
determine if it matches the level of testing.

Objective: Using the Domestic Mail Manual as a guide, identify the
necessary forms needed to process any given piece of
undelivered-as-addressed mail.

Test Item: A letter returned to the post office due to the addressee
moving without leaving a forwarding address should be
processed on Form(s) and

The test item obvioudly is not a valid measure of the objective. Why?
Without the manual (stated as a condition) the student is expected to know
all the information about processing “ undeliverable-as-addressed” mail and
(as stated in the condition) any “necessary forms.” The objective does not
demand thislevel of knowledge.

Continued on next page
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Item Analysis:

Example:
matching the
level of the
standard

Matching the
objective to the
proper skill level

Matching the
objective to the
proper skill level

Validity, Continued

A test item can also test at an improper level by not matching the standards
of the objective.

For example, an objective for aword-processing student demands certain
standards of speed and accuracy, asin the following objective. See if you
can determine whether the test item is valid.

Objective: Given 8 medical terms, correctly type the words within
1 minute.

Test Item: Type these medical terms:

Meningitis Pneumococcal
Pyogenic Pyelonephritis
Lymphoedema Digtichiasis
Dyspepsia Inoculation

The test item is not valid because it fails to include the standard of the
objective “within 1 minute.”

In order for atest item to be completely valid, it must test only those skills
directly contained in the objective. To do so, the item must be

free of unrelated skills, and
free of tricks.

It isimportant that the test items do not test unrelated skills. For example,
test items that are written at a higher verbal level than the learner possesses
are actually testing comprehension. Test items must be easily read and
understood by the learner.

Continued on next page

6-31



DAU Curriculum Guide—Student Performance

Item Analysis: Validity, Continued

Avoid testing
unrelated skills

Make sure the
item is free of
tricks

Skills might be unintentionally tested such as drawing diagrams, interpreting
specifications, or blueprints and maps, as in the following example using a
test item for alab assistant.

Objective: Locate any given piece of equipment in the laboratory.

Test Item: Match the location indicated on the map of the laboratory to
the equipment stored in each location by writing the
corresponding letter in the blank provided.

Bunsen burners
Microscope
Safety apparel
Eyewash
Glassware

This, of course, is not avalid measure of the objective because the test item
istesting a skill (map reading) unrelated to the objective.

It isimportant that learners understand what knowledge or skills are being
tested. So-called trick questions seem to be testing one skill while they are
actually testing another.

A trick question isinvalid because it does not really test the learner’s
mastery of the objective; it merely tests the learner’ s ability see through the
trick. Although a bit dramatic, the Allen wrench test item below isatrick
guestion. It uses a misspelled word to trick the test-taker.

Objective: Distinguish whether or not a given tool is appropriate for a
given task.

Test Item: An Alan wrench can be used to loosen a bolt or screw.

A. True
B. Fase

Since the test item misspells a critical word, it is considered to contain a
“trick.”

Continued on next page
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Item Analysis:

Item reliability

Freedom from
ambiguity

Clear
language

Reliability

Reliability is another quality or characteristic of well-written test items. A
reliable item is one that gives consistent results. Test items that are
confusing or give hints to test-wise test-takers are not reliable.

The two main characteristics of reliable test items are:

The test item must be free from ambiguity.
The test item must be free from clues.

To be free from ambiguity test items must:

Be written in clear language.
Have one clear theme.
Make careful use of negatives.

If atest item is unnecessarily wordy or has a confusing grammetical
structure, the item may not test the learner on the intended knowledge or
skill and may yield inconsistent results, as in the following item.

Poor Test Item: The energy possessed by any object or being, in
space and time, owing to its motion or movement
regardless of the cause of said motion, is called

energy.

Theitem is obviously confusing. It tests the learner’s ability to unravel the
statement as mush as it tests the required knowledge. It could be improved
by smplifying the wording, like this:

Improved Item: The type of energy illustrated by the motion of an
object is energy.

Continued on next page
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Item Analysis: Reliability, Continued

One clear theme

Careful use of
negatives

When an item tests more than one theme or idea it is difficult to know how
to respond, asin this true-false item:

Test Item: Rotational motion is the movement of an object in acircular
path, while angular displacement is the measurement of the
amount of rotation of a body about an axis.

A. True
B. Fase

If learners answer incorrectly, we cannot be sure whether or not they failed
one or both parts of the question, or whether the two parts of the item
confused them so that they were unable to interpret the question.

Avoid using negativesin test items, if at all possible. Negatives add
confusion when learners are reading quickly, which frequently occurs during
tests.

It is easy to miss small word segments such as not, un-, or mis-. We should
try to write itemsin a positive form. If thisis not possible, emphasize
negative wordy by underlining, CAPITALIZING LETTERS, italics, or
bold type, asin this example:

Test Item: An “open” is caused when there is not enough voltage
going to the circuit divide.

A. True
B. Fase

Although it is best to avoid negatives, the test item is not difficult to
interpret because the negative is emphasized [in thisinstance] by bolding it.

Continued on next page
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Item Analysis:

Avoid using
double negatives

Freedom from
clues

Using plausible
distractors

Reliability, Continued

Avoid using double negatives; there is no rationale for doing so. When two
negatives are used in an item, it becomes difficult to interpret. An item not
easly understood by learnersis unreliable.

Keep in mind that double negatives are not always easy to spot. Words
with prefixeslike in-, un-, mis-, or dis- are negativestoo. The following
exampleis of an item using a double negative.

Test Item: An SCR will not stop conducting when the holding current
does not rise above the cutoff valve.

A. True
B. Fase

The item is difficult to interpret because the word “not” is used twice.

The second major characteristic of reliable test items is freedom from clues.
to be free of clues, the test item must:

Use plausible distractors
Have arandom order of answers.

Multiple-choice and matching items consist of some responses that are not
correct, called distractors. If the distractors are implausible, the learner
may be able to guess the correct answer by eliminating responses that
cannot fit. For example, we can look at the following sample test item to
seeif itisrdiable.

Test Item: Complete the sentence under column A by matching the
formulas in column B.

Column A Column B
The area of arectangleis .

The area of a2-inch squareis___.
The areaof atriangleis___.

4 sguare inches
LxW

6 square inches
Y2 distancesx H
2xL

oao oW

Continued on next page
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Item Analysis: Reliability, Continued

Random order of It isimportant to randomize the order in which the alternative responses
answers fall. Usealogica order for alternative responses, such as aphabetical, or in

order of magnitude.

The point isto avoid a pattern for correct responses throughout the test.
Test-wise students will be able to spot the pattern and use it as a cue to the

correct response.

Summary Reliability and validity are the two most important
characteristics of atest. Validity determines whether atest
measures what it should. A test can, in fact, be consistent
(reliable) but measure the wrong thing. Reliability actually
involves the consistency of test scores and involves test-
retest and inter-rater functions. What is important to
remember is that there is no such thing as validity without
reliability.

Note: Specific
" types of

validity and
reliability are

i covered in
: PDED 3,

Developing
Criterion-
Referenced
Test and

Assessments.
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Deciding How Many Test Items

Introduction One frequently asked question associated with criterion-referenced testing
is: How may questions should be on atest? The question does not have a
simple numerical answer. However the improvement in accuracy tends to
level off between four and six items per objective. The questionis
important, however, because the length of atest has adirect relationship to
[the] test’s validity and reliability.

Factors in The question of test length hinges on at least four factors:
deciding test
length . The criticality of the mastery decisions made on the basis of the test.

The resources—time and money—available for testing.
The domain size described by the objectives to be addressed.
The homogeneity or relatedness of the objectives to be assessed.

Each of these four factors will be briefly discussed. Each of the four factors
can be regarded in terms of influence on the decision of test length.

Continued on next page
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Deciding How Many Test Items, Continued

Criticality and
Test Length

Resources and
test length

Domain Size of
Objectives and
Test Length

A simple method for resolving the issue of criticality isto ask the question:
What are the costs to the organization of employees of erroneously
clarifying a non-master as a master?

Thus, the extent to which errorsin clarification can be tolerated, tests can
be shorter. But, if the consequences of clarification errors are severe, the
tests used to make mastery/non-mastery decisions will have to be longer and
still meet the requirements for test validity and reliability.

The creation of tests takes time and costs money. The longer and more
sophisticated the test, the greater the developmental costs. There are also
costs associated with maintaining and scoring tests.

Tight budgets necessitate the need to trade off the cost of test devel opment
and implementation against the cost of errorsin test results. Knowing the
consequences of testing errorsis essentia toward balancing this trade-off
wisdly.

The number of items required for atest isinfluenced by the objectives that
the test is designed to assess. In generd, the larger size of the domain of
content described by an objective, the fewer the items required to assess the
objective adequately.

Most objectives require more than one test item—called paralel items—to
assess them adequately.

Continued on next page
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Deciding How Many Test Items, Continued

Homogeneity of
objectives and
test length

Homogeneity of objectives has to do with their relationship to each other.
Consider these two objectives:

A. Without access to references, describe the steps in conducting a
performance appraisal.
and

B. Without access to references, describe the four stages of interpersonal
communication.

These two objectives are related because the content they cover issimilar.
In fact, the objective B isvery likely a prerequisite to objective A. Asa
result, test-takers are likely to perform the same way on the test items
written for these two objectives.

If objectives are homogeneous to the extent that they result in test items to
which test-takers respond similarly, fewer items need to be included to
assess each objective independently. Conversdly, if the objectives covered
by the test are largely unrelated—heterogeneous—we would expect that the
test would have to be considerably larger since severa items will probably
be required for each objective.

Continued on next page
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Summary

Section summary

In this section of the Guide we have focused on assessing student
performance. Testing and assessment is one of the most important aspects
of the teaching-learning process. We have discussed the significance of
referencing test and assessment items to the criterion stated in the
performance objectives, introduced several types of tests and assessment
items available to course devel opers, addressed the importance of test item
validity and reliability, and considered the factors in deciding how many
items it takes to make atest reliable.

Severa standard textbooks in the Reference and Suggested Readings on the
next page give detailed suggestions for designing and developing the types
of test and assessment items covered in the Section. We also provide
additional guidance and checklists in the appendices of this Guide.
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Overview

Introduction

Where you can
find it

How this section
can be used

Section VII

Technology-Based Education and Training

The DAU is committed to providing high-quality education and training to
the members of the DoD acquisition component. Emerging technologies
provide DAU with the ability to increase access to its courses while
promoting effective learning experiences for individuals.

DAU’svision for technology-based education and training is:

Provide an educational program that fully supports

a culture of continuous learning and allows convenient,
cost-effective access to education, training, performance
support, and expert advice to al members of the
acquisition community.

The DAU Technology-Based Education and Training Plan may be viewed
at: http:\\www.acq.osd.mil/dau.

The World Wide Web as a Distance Learning (DL) Method/Mode/Media
Tool may be viewed at:
http:\\www.txdirect.net/users/jeturner/dauweb00.htm.

This web-site is designed to provide resources and tools to the DAU faculty
that both enlightens and provides a communication vehicle among DAU
Staff and faculty.

It introduces and provides instruction on navigating through the world
wide web (WWW)

It shares some of the new technologies
It shows what can and is being done in the WWW environment, and

It provides references, links, and resources to gain further knowledge on
technol ogy-based education and training.
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Appendix A

DAU Academic Program Review
Curriculum/Course Revision Process

Overview

Introduction The DAU has developed a process for comprehensive reviews of DAU
courses and academic programs. It consists of an academic review team
composed of representatives from DAU, the schools, and functional
working groups.

There are three components of the DAU Academic Program Review.

Curriculum laydown—reviews performance outcomes, current course
materials, and determines the scope of modification.

Interim quality review—ensures program is technically accurate,
relevant, and educationally sound. It is conducted every 6 months,
except during curriculum laydown.

Quiality assurance site visit—ensures program or course is technically
accurate, relevant, and educationally sound through a visit to the
school’ straining Site. 1t is conducted annually.

When to use Use the processes listed in the table for each appropriate review.

Continued on next page
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Overview, Continued

Curriculum The curriculum laydown ensures that the DAU program for a particular
laydown 0 functional areais technically accurate, relevant and educationally sound.
The steps are as follows:

Step Action
1 Establish working group to review course materials.
2 Review performance outcomes and course materials.
3 Determine the scope of modification and broad student
outcomes.
4 Review all elements of course including terminal

learning objectives and enabling objectives, course
content and materials, and student assessments.

5 Schools submit revision plan and schedule and revise
the course.

6 Conduct “train the trainer session” to familiarize
instructors with new materials.

7 Confirm that all changes and revisions requested are

made and conduct initial offerings of the course.

Interim quality The interim quality review is conducted every 6 months except during

review curriculum laydown. The steps are as follows:
Step Action

1 Schools present synopsis of student and instructor
feedback.

2 | dentify necessary changes, based on legidation,
policy, practices.

3 Determine if current course(s) content is technically
accurate and up-to-date and the course is educationally
sound.

4 Develop a plan with atimeline to make changes if
needed.

5 Certify that changes are made and in compliance with
policy.

Continued on next page
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Overview, Continued

Quality assurance The quality Site visit is conducted annually. The steps are listed as follows:
site visit

Step Action

1 Visit the sponsor’ s resident site through attending class
and holding informal discussions with faculty and
students.

2 Discuss proposals for changes to course content or
instructional methodology.

3 Develop a plan with timeline for implementation if
needed.

Checklist points ~ Use the checklists below as a guide during the reviews.

Learning All points should be covered.
objectives review

Identify quality standard for objectives

Objectives always have an action verb.

Acceptance criteria as stated is measurable or observable for
each objective.

Match terminal and enabling objectives

Enabling objectives advance the learner to the terminal
objectives.

Enabling objectives are learner sequenced, thus ensuring that
content also follows a sSimilar sequence

Continued on next page
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Overview, Continued

Training
materials
evaluation

Instructor Guide

The tasks to be taught are identified by aterminal objective.
Enabling objectives correspond to knowledge, skills, abilities,
and attitudes required to perform the task.

Objectives can be traced to knowledge, skills, abilitiesin task
anaysis data.

Lesson plans are properly sequenced and supports the
objectives.

Handouts, films, overhead, and other media support the
instruction and are legible.

Instructor guide objectives correspond to the skill and
knowledge required that were identified during job and tasks
and analyss?

Instructional Methods

Choice of methods of instruction supports learning outcomes.
Level of instructional interactivity (e.g. student and instructor
and student to subject matter)

Trainee Text Materials

Text covers al objectives

Text provides a useful reference for the lesson/course
Exercises

Objectives match exercise activities.

Information is adequate for instructor and learner to prepare and
perform the practical exercise.

Objectives can be traced to the analysis.

Continued on next page
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Overview, Continued

Assessment
review

Instructional
course evaluation

Test or Assessment Characteristics

Test or assessment questions are referenced to terminal or
enabling objectives as appropriate.

Measurement of test performance is based on criteria or
standards.

Mastery of all test items is required before continuing in the
training or education curricula.

Validity-compares performance test outcomes to terminal
objectives

Test compares terminal objectives to need or task analysis

Reliability-technical accuracy, design adequacy, percentage
indication dependent on sample size.

Test Analysis

Identifies what test items appear to be deficient?

Identifies what content areas based on test results, was

probably ineffectively taught?

Course content material

Introductions are effective (e.g. clear, motivational, etc.)

Objectives are behaviorally written

Objectives match lesson content

Course length

Time allocated exercises, discussions, lecture, etc. is
appropriate.

Lesson Platform Presentation

Content organization is logical and supports objectives.

Explanations or demonstrations are clear and understandable.

Examples, analogies, etc. Opportunities of Practice support
instruction.

Student activities matched objectives

Continued on next page
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Overview, Continued

Instructor course

evaluation,
continued
Instructional Aids
Matched to objectives
Used appropriately

Planning and Preparation

Instructor time budgets effectively

Instructor isfamiliar with lesson content
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Appendix B

DAU Technology-based Redesign Process Plan
(Curriculum Transition Process)

Overview

Overview DAU course conversion from classroom to technology-based training
methods uses a systematic approach that involves the school, functional
board, functional representatives, DAU program coordinators, and
contractors.

DAU Curriculum  The DAU curriculum transition process is described in detail in the DAU

transition process  Plan for Technology-Based Education and Training Concept Document. It
isavailable for viewing on the DAU Homepage at:
htttp:\\www.acq.osd.mil/dau.

Redesign plan The DAU Technology Based Redesign Process Plan (Computer-Based
Training) describes the date, steps, responsibilities, actions, and products
resulting from the curriculum transition. It isavailable for viewing on the
DAU Home Page at: http:\\www.acq.osd.mil/dau.

In this appendix  In this appendix you will find the following topics:

Topics See Page
DAU Curriculum Trangition Process | http:\\www.acq.osd.mil/dau
DAU Technology-Based Redesign http:\\www.acq.osd.mil/dau
Process Plan (Computer-Based
Training
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Appendix C
Writing Learning Objectives

Writing Learning Objectives

Introduction Learning objectives form the foundation of any educational intervention.
Before developing instructional materials, decisions must be made about
what the learners are expected to do as aresult of alesson, course, and

curriculum.
In this section This section covers the following topics:
Topics See Page
Writing Learning Objectives C-1
The Purpose and Characteristics of Performance C-3
Objectives
Developing Performance Condition Statements C—7
Developing Performance Statements C-8
Developing Performance Criterion Statements C-9
Bloom's Taxonomy of the Cognitive Domain C-10
Bloom's Level 1—Knowledge C-11
Bloom’'s Level 2—Comprehension C-12
Bloom's Level 3—Application C-13
Bloom's Level 4—Analysis C-14
Bloom's Level 5—Synthesis C-15
Bloom's Level 6—Evauation C-16
Section Summary C-17
Section References C-18
Definition A learning objective is a clear statement of the behaviors expected of the

learner, as aresult of a course or unit of instruction.

Continued on next page
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Writing Learning Objectives, Continued

Description Performance-based learning objectives can be written in a variety of styles
and can be included in the specification of a performance outcome.
Objectives have three characteristics:

They state performance, or what the student should be able to do.
Performance should be as close to actual job performance as possible.

They specify the conditions under which the student is to perform.

They specify the criteria for acceptable performance; the standards from
which the degree of achievement can be measured or observed.
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The Purpose and Characteristics of Performance Objectives

Introduction Performance-based learning objectives are purposeful and an inherent part
of the instructional planning process. Task or need analysis forms the
foundation of the learning objectives; therefore, the leaning objectives
should tie directly back to analysis.

Purposes of Performance-based |earning objectives have three purpose. They provide:
objectives

asound basis for selection and design of instructional materials

standards for determining whether instructional outcomes have been
achieved, and

students with a framework for performance.

Definition A learning objectiveis a clear statement of the behaviors we expect our
learners to demonstrate as aresult of learning. That is, what we want
students to be able to exhibit at the end of a course or unit of instruction.

Continued on next page
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The Purpose and Characteristics of Performance Objectives, Continued

Levels of There are three levels of performance objectives.

objectives

Objective Level

Description

Course Objective

Thisisthe highest level of objective,
which indicates what the learner will
do at the end of the course.

Unit or Module Objective

A statement of what the learner will
do after a group or series of lessons.

Lesson Objective

L esson objectives are the most
commonly developed in DAU
courses. There are two types of
lesson objectives:

Terminal Learning Objectives
(TLOs), which describe the
performance students should
exhibit at the end of a significant
body of instruction.

Enabling Learning Objectives
(ELOs), which are subdivisions of
terminal objectives. Enabling
objectives describe the separate
behaviors that, taken together,
build toward mastery of the TLO.

Continued on next page
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The Purpose and Characteristics of Performance Objectives, Continued

Sample TLO

Sample ELOs

Writing clear
objectives

Here is an example of aterminal learning objective:

Given smulated technical evaluations, source selection reports, and
proposals from unsuccessful offerors, develop a documented rationale for
not awarding to an unsuccessful offeror.

Here are some examples of enabling objectives:

Distinguish which reports are sufficient.

|dentify technical representatives needed to assist in the debriefing.

Identify technical deficiencies (from technical report) and the basis for
not awarding, as well as material not to be disclosed.

Prepare written documentation for a briefing session.

There is a six-step process that can be used in writing clearly defined
performance objectives:

Step

Action

1

Using each instructional goal, separate
each goal into tasks or behaviors that can
be managed by the target population
(based on the learning characteristics of
the students).

Using the content of the module/lesson to
be presented, choose a hierarchy of
learning on which to structure your
objectives. Levels of difficulty isthe most
common hierarchy; simple to complex.
Organize the behaviors into a hierarchy of
learning.

For each learning task, identify the desired
performance outcome in behaviora terms.

Note. Bloom's |
hierarchy inthe |
cognitive domain
of learningis
recommended
for performance-

based designs
becauseitis
based upon both
alearning and a
content
hierarchy

Continued on next page
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The Purpose and Characteristics of Performance Objectives, Continued

Writing clear
objective,
continued

This table is continued from the previous page.

Step Action

4 For each performance outcome, identify
the conditions under which the student will
perform.

5 For each performance and condition,
identify the expected level of mastery.

6 For each clearly stated objective, identify
the criterion and method for evaluating
that specific objective.

Note: If the

same method is
to be used to
evaluate a set of
objectives, state
a specific
guestion or
activity that is

to be used for
evaluation with
that method. For
example, a
graded,
criterion-
referenced case
study or practical
exercise.
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Developing Performance Condition Statements

Introduction

Definition

Guideline

Implied
Conditions

A terminal learning objective includes a statement identifying the
condition(s) of performance. Some instructional designersthink of it in
terms of the conditions of testing (or assessment), because they are trying to
communicate the conditions under which the student will be asked to
demonstrate mastery of the knowledge and/or skills learned.

A performance condition statement is a description of the resources or tools
the learner will need to compl ete the measurable or observable behavior.

A condition is usualy established with the word “ Given” followed by such
phrases as

a set of questions

ascenario

a series of problems

avisual representation of an object
alist of conditions

achoice between...

materials (list components), or
acalculator.

Frequently objectives are written with no condition(s) of performance
stated. When this occurs, the condition is

stated in the terminal objective and then subsumed by the enabling
objectives, or

isimplied within the context of the performance statement.

Example: The student will write the formula used for cost accounting with
No errors.

Explanation: In this example, the implied condition is Given pencil and
paper, and no references...
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Developing Performance Statements

Purpose The performance statement is the second of the three parts of alearning
objective. It isthe most critical because it describes what the learner will be
ableto do as aresult of the unit or module of instruction.

Definition The performance statement is a description of learner activity, using a
specific verb which clearly and concisely identifies a measurable or
observable behavior.

Use action verbs  When writing performance statements, use only specific verbs. Specific
verbs make the desired behavior clear and, therefore, observable or
measurable.

Examples of Below are some examples of specific versus ambiguous verbs.
specific vs.

ambiguous verbs  Specific verbs: identify, select, complete, locate, write, compute.

Ambiguous verbs: know, comprehend, understand, appreciate, be familiar

with.
Performance Performance statements are comprised of verbs that describe what the
verbs learner will be doing. A performance statement can begin with: “the
learner will...” and be followed by such words as any of the following that

describe performance:

match select state eliminate label
write define fill-in construct isolate
type solve design categorize perform
list measure describe cost out underline

. . trace the steps of ... perform stepsin order

.. generate solutions for ... explaninessay form

.. pressthe key that ... list the characteristics of

. discriminate by ... analyze the properties of
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Developing Performance Criterion Statements

Introduction

Definition

Level of mastery
indicators

The third component of awell written learning objective is the criterion, or
standard for acceptable performance.

A performance criterion statement is a statement of the quality or quantity
standards required for acceptable achievement during the training or
education program.

Criterion statements can also be referred to as “level of mastery”
Statements.

A criterion may include specifications relating to time, speed, accuracy, or
overall quality.

The level of mastery usualy follows the performance statement with such
phrases as those listed below:

...Percent of the time

...Number out of number of times

...with percent of accuracy number out of number of attempts
...with less than number

...In (state amount) of time

Levels of mastery may be implied by using phrases that illustrate 100%
accuracy, such as.

totally each corresponding
correctly al successfully
accurately every without error
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Bloom’s Taxonomy of the Cognitive Domain

Introduction

Definition

Description

Developing performance-based |earning objectives that evolve from need or
job task analysis usually result in content hierarchical analysis. For example,
using the results from task analysis, task statements are arranged in a
sequence for learning. Learning sequences can be from beginning to end,
by order of performance, or chronological.

A practical and workable approach to validating a hierarchy of knowledge is
to identify the learning level of each objective, and then seeif the levels are
in the proper sequence from alearning theory viewpoint.

The cognitive domain developed by Dr. Benjamin Bloom and his associates
is the most widely accepted in the development of
competency/performance-based, criterion-referenced instructional designs.

Bloom's Taxonomy is a classification scheme that breaks down cognitive
(thinking) processesinto six steps: knowledge; comprehension; application,
anaysis, synthesis, and evaluation.

Bloom’ s taxonomy is considered a learning hierarchy because each level-of -
learning is subsumed by the next higher level. That is, it isassumed that in
order to function at the application level, alearner must also be able to
function at al levels below application (comprehension and knowledge).

Bloom's learning hierarchy can be thought of as building blocks. Y ou must
have factual knowledge before you can understand theory. Y ou must
comprehend theory before you can apply it, and so on up the hierarchy.

Thus, when developing a hierarchy of objectives, each objective can be
classified according to a Bloom’s cognitive level and subsequently cross-
checked against atask or content hierarchy.

Tasks, objectives, or test items are classified at the highest level of cognitive
functioning they require. Therefore, even though analysislevel tasks aso
involve application, comprehension, and knowledge, they are said to be at
the analysis level.

Continued on next page
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Level 1—Knowledge

The knowledge Knowledge is defined as the remembering of previoudy learned material.

level This may involve the recall of awide range of material, from specific facts
to complete theories, but all that is required of the student is the recall of
the appropriate information. Knowledge represents the lowest level of
learning outcomes in the cognitive domain.

Related The following isalist of some of the common knowledge level verbs.

Knowledge Level

Verbs
Acquire Group Locate Quote Reproduce
Choose Match Read Select Count
Recdl State Define | dentify Memorize
Name Recite Tabulate Indicate Recognize
Trace Draw Pick Record Underline
Labe Point Repest Write Find

Note: Thisand other verb lists provided are illustrative, not exhaustive.

Typical tasks at ~ The knowledge level of learning calls for objectives that require smple
the knowledge recal of previousdy learned material. Some typica knowledge tasks are:
level

Name

List

Define

Who? What? When?

Yes or No questions

How many? How much?

Describe

Label

Match

Select

Continued on next page
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Level 2—Comprehension

The
comprehension
level

Related
comprehension
level verbs

Typical Tasks at
the
comprehension
level

Comprehension is defined as the ability to grasp the meaning of material.
This may be shown by trandating materia from one form to another (word
to numbers), by interpreting materia (explaining or summarizing), and by
estimating future trends (predicting consequences or effects). At the
comprehension level, more than rote memorization is required. For
example, previously unseen examples cannot be memorized. These learning
outcomes go one step beyond the ssimple remembering of material, and
represent the lowest level of understanding.

The following isalist of some of the common comprehension level verbs:

Account for  Distinguish  Generdize Paraphrase  Reword
Associate Draw Predict Rewrite Givein own
Change Estimate Prepare Restate words
Classify Expand Show Putinorder Give examples
Conclude Explain Simplify Compare Outline

Group Read Suggest Convert Expressin
Covert [lustrate Recognize  Demonstrate  other terms
Infer Rearrange Summarize  Convert Reorder
Describe Extrapolate  Interpret Reorganize  Determine

Fll in Measure Represent  Define Differentiate

The comprehension level of learning calls for objectives that require the
learner to restate or reorganize material in aliteral manner to suggest they
understand the meaning. Some typica comprehension level tasks are:

Give an example

What will the consequences be...
What was the author’ s important idea?
What caused this?

Compare things

Contrast; how are things different?
Paraphrase

Rephrase

Summarize

Trandate

Continued on next page
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Level 3—Application

The application
level

Related
application level
verbs

Typical tasks at
the application
level

Application refers to the ability to use learned material in new and concrete
situations. This may include the application of such things as rules,
methods, concepts, principles, laws, and theories. Learning outcomesin
this arearequire a higher level of understanding than those under

comprehension

The following isalist of some of the common comprehension level verbs.

Apply Determine
Cdculate (calculate)
Restructure Classfy
Collect Discuss
(information)  Illustrate
Solve Complete
Present Examine

Prove(in math) Convert
Put into action  Put into use

Generdize Record
Graph Choose
Discover Interpret
Interview Plan
Digtinguish  Investigate
Predict Construct
Produce Expand

Demonstrate  Organize

Relate
Develop
Select
Show
Practice
Estimate
Make
Put into

Put together Track (asin process)

The application level of learning objectives require learnersto use
previously learned material to solve problemsin new situations. Some
typical application level tasks are:

Solve (a problem)

Apply the principle (concept) to...

Compute
Prepare
Relate
Produce
Modify
Classfy

Continued on next page
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Level 4—Analysis

The analysis level Analysisrefersto the ability to break down material into its component
parts so that its organizational structure may be understood. This may be a
relationship between parts, and recognition of the organizationa principles
involved. Learning outcomes here represent a higher intellectual level than
application because they require an understanding of both the content and
the structural form of the material.

Related analysis ~ Thefollowing isalist of some of the common anaysis level verbs.
level verbs

Anayze Determine Examine Order Simplify
Break down Diagram Formulate Outline Sort
Categorize Differentiate  Examine Point out Subdivide
Classify Discover Group Put into Survey
Compare Discriminate  Identify (categories)  Take apart
Contrast Distinguish [llustrate Recognize Transform
Criticize Divide Infer Relate Uncover
Debate Draw I nspect Search

Deduce (conclusions) Make Select

Detect (inferences)  Separate

Typical tasks at ~ The analysislevel of learning objectives require the learner to break down
the analysis level  an ideainto its component parts for logical analysis. Some typical analysis
tasks are:

What reasons does the author give for his conclusions?
What does the writer seem to believe?

What vocabulary seems to imply bias or emotion?
Does the evidence support the conclusion?

Break down

Distinguish

Continued on next page
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Level 5—Synthesis

The synthesis
level

Related synthesis
level verbs

Typical tasks at
the synthesis
level

Synthesis refers to the ability to put parts together to form a new whole.
This may involve the production of a unique communication (atheme or
speech), a plan of operations (a research proposal), or a set of abstract
relations (scheme for classifying information). Learning outcomesin this
area stress creative behaviors, with major emphasis on the formulation of

new patterns or structures.

The following are some of the common synthesis level verbs.

Arrange
Blend
Build
Categorize
Combine
Compile
Compose
Constitute
Construct
Create
Deduce

Derive
Design
Devise
Develop
Document
Explain
Form
Formulate
Generdize
Generate
Imagine

Integrate
Invent
Make up
Modify
Originate
Organize
Perform
Plan
Predict
Prepare
Prescribe

Present (an
original re-

port or work)

Produce
Propose
Rearrange
Reconstruct
Relate
Reorganize
Revise
Rewrite

Specify
Suppose
Summarize
Synthesize
Tell

Write

The synthesis level of learning objectives require the learner to combine
ideas into a statement, plan, product, etc., that is new for them. Some
typical synthesis tasks are:

Develop a mode
Combine elements
Write a speech

Create

Combine

Design

Diagram

Write

Propose

Continued on next page
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Level 6—Evaluation

The evaluation
level

Related
evaluation level
verbs

Typical tasks at

the evaluation
level

Evauation is concerned with the ability to judge the value of material
(statement, novel, market research report, trend data) for a given purpose.
The judgments are to be based on definite criteria. These may be internal
criteria (organizational) or external (relevance to the purpose), and the
student may determine the criteria given to them. Learning outcomesin this
area are the highest in the cognitive hierarchy because they contain elements
of all of the other categories, plus conscious value judgments based on
clearly defined criteria

The following are some of the common evaluation level verbs.

Appraise Consider Determine Interpret Standardize
Argue Contrast Discriminate Measure Summarize
Assess Criticize Digtinguish Rank Support
Award Critique Evaluate Rate Test
Choose Decide Grade Recommend Validate
Compare Defend Judge Relate Verify
Conclude Describe Justify Select

The evaluation level of learning objectives require the learner to judge
something based on some criteria. Some typical evaluation level tasks are:

Evauate that ideaiin...

Give areason for or against...
Present arationale...

Criticize

Justify

Assess

Appraise

Appendix C-16



DAU Curriculum Guide—Learning Objectives

Section Summary

The three parts
of an objective

In this section we have covered what alearning objective is and the
purposes of objectives. We have also discovered the three parts of an

objective which are summarized in the following table:

Part

Definition

Example

Performance
condition statement

Describes the
circumstances under
which the learner will
complete the
measurable or
observable behavior
caled for in the
performance
statement

Given acalculator
and cost and pricing
data...

Performance (action)
Statement

Describes what the
learner will be
“doing” when
demonstrating
“mastery.” Action
statements use a
specific verb which
clearly and concisely
identify an observable
or measurable
behavior

...the student will
caculate the cost of
paint...

Performance criterion
statement

Describes the quality
or quantity standards
required for
acceptable
performance.

A criterion (or
standard) may be
established using
time, speed,
accuracy, or quality.

...without errors
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Appendix D

Course Management Plan

Components of a Course Management Plan

Introduction

Content

Project
description

A management plan is an agreement between the customer (DAU) and the
school or contractor development team regarding the parameters for the
development of a specific training product or series of products. The
management plan is typicaly the first document devel oped when support for
development of an education and training project is requested. It isusualy
developed by the course devel opment team.

The management plan contains but is not limited to the following sections:

Project description

Development plan

Resource requirements

Major milestones and deliverables

Each section is described in more detail below.

A project description provides information on the:
Background—what triggered the project, the type of customer need
identified such as a performance deficiency or changein asystem, and a
brief description of major events leading to this point.

Purpose¥s an explanation of the intention for this effort.

Project goals¥ the specific outcome(s) toward which al work is
directed.

Target audience¥z a description of the job series or other characteristics
of the target population, its location, and size.

Continued on next page
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Components of a Management Plan, Continued

Project
description,
continued

Development
plan

Resource
requirements

Prerequisites¥s any training requirements that target audience members
must compl ete before participating in the training.

Products¥: a list of the goods and services to be produced during the life
of the project.

Assumptions¥z alist of assumed conditions over which the devel opment
team has no control and upon which project milestones are contingent.

The project description may also list of other considerations which are
critical to successful project completion such as course delivery, scheduling,
instructor certification, and maintenance of technical content.

The development plan describes the strategy that will be followed to
produce the instruction. This section provides an overview of the
instructiona design model to be used.

All tasks that will be performed during each phase of the instructional
design phase are identified. The deliverables which are produced during
each phase are also cross referenced to all tasks identified.

All personnél required for the project for both the development team and
the customer should be listed in this section along with each team member’s
role and responsibilities. Project positions usualy include:

project manager for the development team

subject matter experts/authors

education specialists

approving/reviewing authorities

and other special positions required for the specific project.

In addition to personnel, all supplies and equipment required to be
purchased for the project should also be listed.

Continued on next page
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Components of a Management Plan, Continued

Milestones

Summary

The management plan concludes with a schedule listing the milestone dates
for al magjor eventsin the life of the project. Major eventsinclude:

all activities such as research, data analysis, pilots

al deliverables such as draft instructor/student guides, audio visua
materials, and camera ready copy or floppy disk masters, and

and in progress review meetings.

The course management plan establishes the parameters against which
instructional products will be developed. It should include a description,
course development plan, resource requirements, major milestones and
deliverables.
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Appendix E

Course Design Plan

Components of a Course Design Plan

Introduction A course design plan is a blueprint for the specifications of the course to be
developed. Typicaly such aplan is prepared by the development team after
analysis of the target audience, job duties/tasks, and content processes.

Basis for design A course design plan
is based on clearly articulated goals and measurable objectives
facilitates learner readiness
calsfor a stimulating learning environment.
focuses on the critical outcomes identified.

is learner centered.

Design plan A course design plan contains but is not limited to the following:
contents

Assumptions—all requirements which weren't previoudy listed in the
management plan which if not met would impact on the quality or
timeliness of the instruction produced.

Course map—sequential listing of all topics covered aong with a
rationale for the sequence.

Detailed descriptions for each unit, module, or lesson.

Continued on next page
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Components of a Course Design Plan, Continued

Detailed
descriptions

Elements for
design
consideration

Summary

Detailed descriptions of each unit or lesson of instruction are important to
ensure the customer and the devel oper have agreement on the content and
methods for learning to be emphasized throughout each section of the
training. Such a description usually includes:

A listing of al termina and enabling objectives

Critical teaching points for learning activities

Methods of instruction for each TLO/EL O and teaching point

A description of the learning activities

A summary of the assessment methods to be utilized to provide student
feedback on mastery of critical outcomes

The following should be taken into consideration when preparing a course
design:

Does the design provide options for a variety of learning methods?
Does the design encourage interaction for

students to students (one on one & small groups)?

students to subject matter content?

students to instructors?

Does the design provide adequate |earner feedback on mastery of course
objectives?

Does the design encourage active learning ?

The course design plan is used as the blueprint for specifications of the
course to be developed. It should include course assumptions, a sequential
listing of topics and detailed descriptions of each unit.
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Appendix F

Instructor Preparation

Overview

Introduction Section 5, Development provides an overview of the types of instructional
support materials needed for the conduct of a course. It isnot all-inclusive,
nor is intended to prescribe a specific approach; it is merely illustrative The
DAU Policy Memorandum #1 - New Course Development, Revision, and
Maintenance -also lists the components of each required document.

In this section This section provides templates and examples of the following:

Topic(s) See Page
Components of a Lesson Plan F2
Checklist for Lesson Plan Development 4
Instructor Presentation F5
Appendix Summary F-10
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Components of a Lesson Plan

Course Title

Lesson Title

Time required

Objectives

Write the full the name of your course in this section.

Write the name of the specific lesson in this section.

Include the specified timein this section. Include hours and minutes (e.g. 1

hour and 30 minutes.

Include both the terminal (TLO) and enabling objectives (ELOs):

TLO: Given*“X” (state the conditions of performance), Do *“Y” (state the
behavior), so that “Z” (state the standard of performance).

Enabling Performance Statement
ELO#1 Statement
ELO #2 Statement
ELO #3 Statement
ELO #4 Statement
ELO#5 Statement

Note: List al enabling objectives in sequence.

Continued on next page
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Component of a Lesson Plan, Continued

Instructional

Aids

Student
Preparation

Presentation
Method

Evaluation
Methods

Notes to
Instructor

List all support materials needed for the lesson:

Type Description or Identification
Slides ID Number
Overheads ID Number
Handouts Describe
Video Name
Equipment Overhead projector
Flipchart
TVIVCR
Computer
Other Any specid items

Note: List al items the instructor(s) must have in order to present the
lesson.

State what the student must accomplish before participating in this lesson.
Prerequisites of any courses, classes, qualification, pre-course or
homework, etc. required prior to beginning this instruction.

List al methods used to deliver learning, i.e., case study, lecture, group
discussion, role-play, etc.

State whether students will be required to take a written exam, pass a
performance quiz, participate in a graded group or individual exercise, etc.,
and to what standard, i.e., with 80% accuracy.

Describe the background of the lesson and identify any actions the
instructor must take to prepare for this lesson, i.e., prepare in advance the
chart used during the role pay exercise on page...or, review the article
about recent changes in acquisition...

Continued on next page
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Lesson Plan, Continued

Developer’s Name:

Date:

Organization or Department:

Lesson Title:

ltem

Yes

No

Suggestions for Changes

Notes

1. COVER SHEET
COMPLETE

2. OBJECTIVES

A. Based on andysis

B. Complete

C. Measurable

3. INTRODUCTION

A. Objectives presented

B. Reason for study

C. Tiedto past learning

4. LESSON CONTENT

A. Consistent with
objectives

B. Sequenced for
learning

C. Clear, consistent
structure

D. Summary provides
review

1. LEARNING
METHODS

A. Matched to an
objective

B. Student involvement
assured

1. PRESENTATIONAL
STRATEGIES

A. Key questions

Examples, analogies,
etc.

C. Instructiona aids
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Instructor Presentation

Introduction

Section one

The goal of the lesson introduction is to provide focus, motivation,
attention, and preparation for the students to assist in the learning process.
The following are suggestions, based on current educational research, of
elements that should be included in the introduction to alesson.

A. Preliminaries

1.

2.

Lesson Title.
Student Materials.
State your name and provide a brief background, as applicable.

Student comfort: Ensure the environment is comfortable and conducive
to learning with attention to lighting, temperature, noise, AV
eguipment, etc.

Solicit class participation: Let students know they are welcome and
encouraged to ask questions during any part of the lesson. Inform them
of any specia requests such as raising hands to participate, setting
pagersto vibrate, etc.

Tie-in or Review of Previous Lessons

Stimulate the recall of previous learning and relate it to new
information.

2. AsK review questions.

Preview Learning Objectives

Termina: Address the learning objectivesin clear, concise language;
and if necessary, illustrate them in a variety of ways for clarification.

Enabling: Explain the enabling objectives and how they relate to the
mastery of the terminal objective.

Continued on next page
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Instructor Presentation, Continued

Section one,
continued

Presentation

Section Two

Motivator

Attention Getter: Prepare the mind of the learner by attracting
attention, arousing curiosity, creating interest and adesire to learn.

Ask guestions, give examples, tell of personal experiences; create some
type of interesting reason for study --WIIFM: What's In It For Me?

The purpose of the presentation is to present new ideas, provide
instructions, and reinforce previoudly learned information. The presentation
provides the lesson content, as well as student and instructor activities.

A.

1.

Present the Learning Material

Present statements of new information in meaningful context, logical
sequence, and chunked or grouped into small, manageable blocks, each
of which covers one main point or idea centered around the enabling
objective. Expand each main content area into organized, complete

thoughts.

Transition

Use clear, concise transitions when moving from one topic ((enabling
objective) to the next.

Provide periodic reviews or internal summaries.

NP

. Present the Next Section’s (topic/ELO #2) Learning Materials

Overview.
Detains.
Practice, as appropriate, for this enabling objective.

D. Repeat above as necessary for each enabling objective and topic

area.

Continued on next page
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Instructor Presentation, Continued

Write so that Text material in the content outline should have sufficient detail so that

others may teach  another qualified instructor can deliver the instruction as intended without
having to “read” the content to the students. In other words, write the
lesson plan for a substitute instructor.

Incorporate Instructional aids, group activities, and other involvement exercises and
Methods experiences should be incorporated in the content section and within the
structure of the presentation.

For example, with the use of computers, graphic icons can be included as
cuesto help visually recognize instructional intent. The icon below could
be used to indicate the lecture mode.

This graphic is an example using Microsoft Word, but other graphics are
readily available.

Continued on next page
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Instructor Presentation, Continued

Application

Section Three

The application (or practice) section gives the students practice in applying
knowledge, skills, and attitudes. It also helps facilitate retention of
materials or skills learned.

A. The Application of Learning

1. Thelesson plan does not have to have a special heading entitled,
“APLICATION.” However, it does have to include some type of
activity/exercise/assignment that provides students with practice.

2. Conduct some type of learning activity, with written clear directions, to
ensure the students understand and can use the materia presented

a. Ask Questions. Pre-prepared questions are written into the
lesson plan (the “ideal” answer may be placed in the right
column.

b. Conduct an Exercise:

- Brainstorm

- Facilitate a group discussion

- Provide a demonstration

- Use written instruction sheets
- Role play

- Use a case study

- Be creative as time permits

3. Providetime for repetition and rehearsal of the information, concept,
Principle, etc.

Continued on next page
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Instructor Presentation, Continued

Provide closure A summary that highlights the important points and provides areview of the

to the lesson learning objectivesis essential for every lesson plan.
Section Four A. Review the Main Points
1. To determine the extent of the students' learning.

N

To determine the efficiency and effectiveness of instruction.
3. Toadin retention and help reinforce what has been learned.

B. Restate Lesson Objectives

1. To make sure the students have accomplished the terminal and enabling
objectives.

2. Toensurethat al of the objectives has been adequately absorbed by the
learner.

C. Answer Any Remaining Questions

D. Tie to Next Lesson

1. Prepare an advanced organizer, or point ahead to let students know what
IS coming up.
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Appendix Summary

Appendix
Summary

In Appendix F, we have provided a sample lesson plan outline. We have
also included suggested elements that faculty need to include in awell-
prepared lesson. A review of the lesson plan requirements would suggest
that it favors learning over instructing. Follow the guidelines provided in
this appendix and you will insure a robust learning experience for your

students.
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Overview

Introduction

In this appendix

Appendix G

Test and Assessment: Planning And Writing

Section V1 of the Guide, Evaluating Student Performance introduced
various types of tests and assessments that can be used in performance-
based, instructional designs. Appendix G takes a more prescriptive
approach and focuses on the construction of student achievement tests. It
will emphasize those principles and procedures of test construction that are

most useful in classroom instruction.

Appendix G covers the following topics.

Topic See Page
Method for Deciding the Type of Test or Assessment G2
Advantages and Disadvantages of Various Test and G5
Assessment Items
Multiple Choice G5
Alternative Choice G6
Matching G-7
Completion/Fill-In G-8
Essay/Short Answer G-9
Critical Incident/Practical Exercise G-10
Simulation/Role Play G-11
Case Study G-12
Guidelines for Developing Test and Assessment Items G-13
Multiple Choice G-14
Alternative Choice G-16
Matching G-17
Completion/Fill-In/Short Answer G-18
Essay G-19
Case Studies G20
Critical Incident G-21
Incident Process G-22
Practical Exercise G-23
Simulation G-24
Role Play G—26
Item Analysis of Criterion-Referenced Tests G—28
Summary G-32
References G-33
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Methods for Deciding the Type of Test or Assessment

Introduction

Acquiring
knowledge

Samples of
testing for

knowledge

Practicing
knowledge

Deciding which type of test or assessment item to use can be perplexing.
While there are no really hardcore rules to follow, sound judgments can be
made by considering whether or not you want to test performance
objectives for

acquiring knowledge
practicing knowledge, or
practicing performance.

Acquiring knowledge (AK) tests to determine if the student has gained new
information or knowledge. Thisinvolves testing for

facts or concepts

recognizing or discriminating between aternatives
steps in procedures

rules or principles, and/or

conditions of performance (when, where, or how).

The following are examples of testing for knowledge.

Example 1 | List three facts necessary to establish distribution of
assets by atransfer corporation.

Example 2 | Distinguish between criterion-referenced and norm-
referenced grading systems.

Practicing knowledge (PK) tests to see if the learner can apply knowledgein
ajob-related situation, although in smaller, very structured pieces. This
involves testing for making decisions, and applying decisions to situations.

Continued on next page
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Methods for Deciding the Type of Test or Assessment, Continued

Samples of The following are examples of testing of practicing knowledge.
testing
knowledge Example 1 | After receiving the details of atransfer of assets,

determine whether property was transferred for less
than full and adequate considerations after, or at the
same time atax liability was accrued.

Example 2 | Using the test items and objectives provided, revise the
items to follow criterion test item guidelines.

Practicing Practicing performance (PP) tests the student’ s ability to use knowledge and
performance skills acquired in ajob situation, or in the closest approximation of job
conditions. Thisinvolves

performing the job using knowledge and skills learned, and
applying rules, principles, and facts in solving simulated job problems.

Samples of The following are examples of testing for performance.
testing
performance Example 1 | With the data provided, prepare a statement of the

transferor’s of assets and liabilities as of the date of
transfer. Y our statement must include (a) market
value of assets; (b) exclusion of assets from
transferred, levied, and partially owned property, and;
(c) accrued and assessed taxes plus penalties and
interest as part of liabilities.

Example 2 | Using the objectives provided, develop appropriate
test items.

Continued on next page
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Methods for Deciding the Type of Test or Assessment, Continued

Associated types  The following are associated types of tests and assessments for acquiring

of test and knowledge, practicing knowledge, and practicing performance.
assessment items

If you want to test for . . . Then use.. ..

acquiring knowledge multiple choice
alternative choice
matching
completion/fill-in
short answer, or
essay.

practicing knowledge multiple choice

case study

critical incident
incident

essay

practical exercise, or

role play.

practicing performance on-the-job setting
practical exercise
case study

role play, or
simulation.
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Advantages and Disadvantages of Test and Assessment Items

Introduction

What you should
consider

Multiple choice

All of the various tests and assessments in this Guide have both advantages
and disadvantages.

Y ou should consider each of the advantages, and especially the
disadvantages, of using specific test or assessment devices before making a
decision on which to use.

Here are the advantages and disadvantages of multiple choice test items.

Advantages

Disadvantages

Requires short periods of
reading and response time,
alowing the instructor to
cover more content.

Provides objective
measurement of student
achievement or ability.

Provides highly reliable test
scores.

Provides scoring efficiency
and accuracy.

Provides difficulty in
measuring learning objectives
requiring more than simple
recall or recognition of
information.

Difficult to construct due to
the problem of selecting a
common set of stimuli and
responses.

Continued on next page
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Advantages and Disadvantages of Test and Assessment Items, Continued

Alternative Here are the advantages and disadvantages of aternative choice test items.
choice
Advantages Disadvantages
Can provide the widest . Incorporates an extremely
sampling of content or high guessing factor; student
objectives per unit of testing could have a 50/50 chance of
time. correctly answering the item
without any knowledge of the
Scoring is efficient and item's content.
accurate.
. Can often lead a test-
Versatility in measuring developer to write ambiguous
severd levels of cognitive statements due to the
ability. difficulty of writing
statements which are
Can provide highly reliable unequivocally true or false.
test scores.
. Items do not discriminate
Provides an objective between students of varying
measurement of student ability aswell as other item
achievement or ability. types.

Can often include more
irrelevant clues than do other
item types.

Can often lean atest-
developer to favor testing
trivial knowledge.

Continued on next page
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Advantages and Disadvantages of Test and Assessment Items, Continued

Matching items Here are the advantages and disadvantages of matching test items.

Advantages Disadvantages
Requires short periods of . Provides difficulty in
reading and response time, measuring learning objectives
allowing the instructor to requiring more than simple
cover more content. recall of information.
Provides objective . Difficult to construct due to
measurement of student the problem of selecting a
achievement or ability. common set of stimuli and

responses.
Provides highly reliable test
Scores.
Provides scoring efficiency
and accuracy.

Continued on next page
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Advantages and Disadvantages of Test and Assessment Items, Continued

Completion/fill-in  Here are the advantages and disadvantages of completion/fill-in test items.

Advantages Disadvantages
Can provideawide sampling | - Difficult to construct so that
of content. the desired outcome response

is clearly indicated.
Can efficiently measure lower

levels of cognitive ability. . Difficulty measuring learning
objectives requiring more than

Can minimize guessing as simple recall of information.

compared to multiple-choice

or true-false items. . Can often include more
irrelevant clues than do other

Can usualy provide an item types.

objective measure of student

achievement or ability. - More time consuming to

score  when compared to
multiple-choice or true-false
items.

More difficult to score since
more than one answer may
have to be considered correct
if the item was not properly
prepared.

Continued on next page
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Advantages and Disadvantages of Test and Assessment Items, Continued

Essay/short
answer

Here are the advantages and disadvantages of essay and short answer test

items.

Advantages

Disadvantages

Easier and lesstime
consuming to construct than
are most other item types.

Provide a means for testing
the student's ability to
compose an answer and
present it in alogical manner.

Can efficiently measure higher
order cognitive objectives:
anayss, synthesis, and
evaluation.

Cannot measure alarge
amount of content objectives.

Generally provides low test
and test-scorer reliability.

Requires an extensive amount
of instructor's time to read
and grade.

Generally does not provide an
objective measure of student
achievement or ability (subject
to bias on the part of the
grader).

Continued on next page
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Advantages and Disadvantages of Test and Assessment Items, Continued

Critical incident, Here are the advantages and disadvantages of critical incident, incident, and

incident, or practical exercise assessment items.
practical exercise

Advantages Disadvantages
Minimizes guessing by . Generally provides low test
requiring students to provide and test scorer reliability.

an origina response.
. Requires an extensive amount
Easier to construct than of instructor time to read and

multiple-choice or matching grade.
items.

. Generadly does not provide an
Can most appropriately objective measure of student
measure learning objectives achievement or ability (subject
which focus on the ability to to bias on the part of the
apply skills or knowledge in grader when partia credit is
the solution of problems. given).

Can measure an extensive
amount of content objectives.

Continued on next page
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Advantages and Disadvantages of Test and Assessment Items, Continued

Simulation and Here are the advantages and disadvantages of simulation and role playing
role play assessment items.

Advantages Disadvantages
Can most appropriately . Difficult and time-consuming
measure learning objectives to construct.
which focus on the ability of
the student to apply skills or . Primarily used for testing
knowledge in real-life students individually and not
situations. for groups. Consequently,
they arerelatively costly,
Usually provide a degree of time-consuming, and
test validity not possible with inconvenient forms of
standard paper and pencil assessment.
items.
. Generdly provide low test
Useful for measuring learning and test scorer reliability.
objectives in the Psychomotor
Domain. . Generadly do not provide an

objective measure of student
achievement or ability (subject
to bias on the part of the
observer/grader).

Continued on next page
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Advantages and Disadvantages of Test and Assessment Items, Continued

Case study Here are the advantages and disadvantages of the case study as assessment
items.
Advantages Disadvantages
Provides a method for . Difficult to construct realistic
students to apply cognitive well integrated case studies.

ability to red life situations.
. Requires a skilled facilitator
Can assess cognitive to ensure meaningful and
objectives and using anaysis, useful feedback.

synthesis, and evaluation.
. Generadly does not provide an
Can be used as a needs objective measure of student
assessment tool to identify achievement or ability.

areas for learning.
. Subject to grader bias. Bias
Can individualize instruction can be minimized by

using small group processing determining criteriafor
techniques. scoring ahead of time.
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Guidelines for Developing Test and Assessment Items

Introduction

FYI

Once you have selected the type item you will use to test or assess your
objective(s), there are some guidelines that are helpful in constructing valid
and reliable question. This section of appendix G provides guidelines for
developing the various types of test and assessment items.

Just as a reminder, we included some guidelines for selecting test and
assessment techniques in Section 6 Evaluation: Student Performance of this
Guide. It might be helpful for you to cross-reference that list as you follow
the guidelines provided here.

Topic You Probably Should Review On Page
Guidelinesfor Selecting Test or Assessment VI-8
Techniques

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The following guidelines should be used when constructing multiple-choice
using multiple test items.

choice items

v

v

The stem should contain a central problem.

The question as awhole should be realistic and practical. It should not
be academic and artificial.

It should deal with an important and useful aspect of the job. It should
not deal with trivial details and useless information.

It should present a problem that requires knowledge of the job or of the
instruction. Questions that can be answered on the basis of intellect or
general knowledge aone should not be included in atest.

Each question should be an independent problem and should not reveal
the answer to another question.

The problem should contain only material relevant to its solution
(unless selection of what isrelevant is part of the problem).

Do not include choices that are trivial, implausible, or obviously
incorrect. The distractors (wrong answers) should be plausible answers
representing common errors and misconceptions.

The best answer should not be given away by irrelevant details. Avoid
cluesto the correct answer.

When a negative word is used in the stem, the negative word or phrase
should be emphasized. Negative words should also be checked to be
certain that a double negative has not been used. When a negativeis
used in the stem, a negative should not appear in the alternatives.

Choices that are numerically or logically related in a sequence should
be placed in proper order.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The checklist for developing multiple-choice test items is continued below:

developing

multiple choice,

continued ¥ Place the choices at the end of the statement. Do not use blank spaces
in the stem. This makes for continuity of reading and is less confusing
for the student.

¥ Words or phrases common to all alternatives, should be placed in the
stem.

v “All of the above’ or “None of the above’ aternatives:

Should be used ONLY when they can meet a bona fide requirement
for testing against an absolute standard of correctness or
incorrectness. These choices may have application in the one correct
answer variety of multiple choice items, but are inappropriate in best
answer items.

Should not be used merely to provide another alternativein a
multiple choice item when the test-writer has difficulty in writing the
required number of choices.

If used, should not be used together. When one of these option-type
of aternativesis appropriately used in atest item, the other should
not be used. The situations in which both “none of the above™ or
““all of the above™ might represent logical and challenging choicesin
arequirement are so remote than it is best not to consider their use
together.

Are tempting to over utilize as the correct response. When
using either, be careful not to always make [it] the correct response.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for
using alternative
choice items

The following guidelines should be used when constructing alternative
choice test items.

Y Compile alist of significant true statements and reword about half of
them to make them false.

v Phrase the statements so as not to quote verbatim from the lecture or
text.

Y Make statements definite and clear.

Y Make statements brief and of about the same length. A frequent

mistake is to unconsciously make the true statements longer than the
false ones.

Be careful with specific determiners. Whenever words are used such as
"no, never, aways, should, al, and only," be sure that they do not
make correct answers obvious.

¥ Avoid trick questions. Do not contrive items that endeavor to catch the

student unaware.

Y When possible, make the crucial element come near the end of the

statement.

Avoid words which are open to interpretation such as few, large, small,
average, etc.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The following guidelines should be used when constructing matching test

developing items.
matching items

Y Makeat least 5 (and rarely more than 12) responses in completing a
matching exercise. Responses are placed in the column on the right
which isusually column B.

v Include at least three plausible responses from which each correct
responses may be selected. If this requires too many choicesin the
right-hand column, it indicates that the material included in the

exercise
is not sufficiently related for use in this type of test item. Only
homogeneous or related materials can be effectively used in matching
exercises.

Y Write directions so that the student knows whether to use itemsin the
right-hand column more than once or only once.

v Set up the test so that the complete matching exercise appears on one
page.

Y Assign avalue to each correct response that is equal to the value of
multiple choice items used in the test.

¥ Usethefirst item as an example and relate the example to the entire
matching exercise. Also use atitle at the head of each column.

Y Write the directions to fit the specific matching exercise.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for
developing
completion,
fill-in, or short
answer items

The following guidelines should be used when constructing completion, fill-
in, or short answer test items.

Select and state the questions in such away that they can be answered
with aword or a short phrase.

Select and phrase the questions so that only one or avery few answers
will be correct.

Prepare enough questions to adequately determine if the students have
attained the objectives.

¥ Do not provide optional questions.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The following guidelines should be used when developing essay-type test
developing essay  jtems.
items

v Essay questions should be used when the objective requires the student
to demonstrate an understanding of complex relationships which
cannot
be represented in matching, true-false, short answer or the other more
concrete types of items.

¥ The essay question should pinpoint a specific relationship the student is
to explain, rather than asking for essentially everything he or she
knows
about the topic.

Y Thetest author should provide the test grader with specific criteria,
or a checklist of key points which the essay should include, even if the
test author and grader are the same person. This checklist minimizes
the subjective evaluation of essay answers.

Continued on next page

Appendix G-19



DAU Curriculum Guide—Appendix G

Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The following guidelines should be used when devel oping case study

developing case assessment items.
studies

¥ Case studies should be used where there is data to analyze but no
conflict. Where the situation involves conflict, use arole play or, if the
dramatic crux of the case is short, acritical incident item. Where the
objective calls for oral communication, use arole play instead of a case
study, even if there is no conflict in the situation.

¥ Whenever possible, keep narrative to a minimum and present the case
through realistic documents and briefly stated facts on which to base
decisions and actions.

v Clearly specify what decisions and actions are expected of the student,
including any formsthey areto fill out.

¥ Provide all facts necessary to solve the problem(s), along with enough
generally related but unnecessary information to give the student
practice in sorting relevant from irrelevant data while solving the
problem.

v If used in small groups, the case study must include clear assignments
for the group and clear instructions for reporting back to the larger

group.
¥ Include an ambiguous ending that stimulates problem-solving.

v If there are only one or two correct answers to the problem, such as
aform with all information correctly computed and filled out, the test
author should provide the answer key. If anumber of different
answers are acceptable, the test author should provide some rating
sheet or list of minimum elements included in an acceptable answer.
Otherwise, the instructor should be available to give personal feedback
in as unbiased a manner as possible on case study answers.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The following guidelines should be used when developing critical incident

developing assessment items.
critical incidents

Y Critical incident items must be short.

¥ Critical incident items must concretely describe a situation that includes
aconflict or problem to which the student would have to react quickly
on the job. The description should be clear enough so that the student
can picture it and him or her taking action.

Y For administrative ease, the student can be asked to describe his or her
action in writing.

v Aswith essay questions, the test writer should provide the test grader
with a checklist or key pointsto look for that will minimize the
subjective evaluation of the answer(s).

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for

developing
exercises
practical

The following guidelines should be used when developing practical
EXercises as assessment items.

v

be

v

test

v

The practical exercise must be easy to administer in arelatively short
time. In most cases, the amount of time that can be alotted to formal
testing is quite limited. Students must be exposed to the concepts and
be given a chance to practice them before tests are administered. If the
tests are too time consuming, they will take up class time that should

devoted to other teaching and learning activities. Also, an excessively
long test may measure endurance rather than mastery. After 2 or

3 hours students get tired and cannot do work that shows all they
have learned.

The format and directions should be easy to follow. This makes the

easy to administer and conserves the student’ s time and energy.

The practical exercise should extract the most critical elements of the
task or objective. Select the critical elements on the basis of their
importance, frequency, and difficulty. A practical exerciseis much
more selective than asimulation. In asimulation a student may be
required to go through the entire process of preparing awritten
document; whereas in a practical exercise the student is asked to
prepare the most critical elements of the document. In constructing the
exercise, try to include a representative sample of the critical elements.

¥ The practical exercise should be presented in aformat that simulates

job

conditions. In presenting the material in this manner, the probability of
evaluating relevant job behaviorsisincreased. Moreover, the value of
the test as ateaching device is enhanced. The more frequently a
student encounters a job behavior in the classroom, the more able the
student will be to cope with the situation on the job.

v All the materials required by the objective must be supplied to the

students.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The guidelines for developing practical exercises are continued from the
practical previous page.

exercises,

continued

Y The practical exercise should provide a scheme for weighting each
critical element. The procedures for weighting should be based on the
relevance of the element to the objective; i.e., itsimportance,

difficulty,
and frequency. Assigning a numerical weight to each element makes it
possible to quantify the results. The test score will be less dependent
upon the person grading the exercise.

Y A minimum acceptable score or standard should be established for each
practical exercise or test item. If astudent falls below that standard, he
or she has not met the criterion for this particular objective. He or she
should be given remedial training to be able to perform at the

minimum
acceptable level.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for
developing
simulations

The following guidelines should be used when devel oping smulation
assessment items.

¥ Be sure the simulation is the best evaluation method for the training
situation.

v Determine the primary learning behavior. Refer back to the learning
objective for the ssmulation and decide which of the following four
primary learning behaviors the simulation will focus on.

Discrimination and Decision-Making—focusing on essential
differences in objects or situations; weighing factors which
make certain choices preferable.

Problem-Solving—analyzing or diagnosing a problem to
locate its cause and take appropriate action.

Explaining or Public Communication—communicating
clearly and precisely, as well as according to [departmental/
organizational] practices.

Effecting Attitudinal or Emotional Change—including
increase or decrease in anxiety, frustration, or other feeling
toward a situation.

Note: Once you have identified the primary learning behavior, in al

subsequent steps try to provide as many opportunities as possible
for

students to respond using that category of behavior.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Simulation The guidelines for developing simulations as assessment devicesis
guidelines, continued from the previous page.
continued

¥ Design an analytical model of the simulation. Although there are
many ways of designing an analytical model, the three steps below
provide an easy approach to design one:

List in sequential order al steps an employee performs as
part of the task or job to be ssmulated.

Underscore al critical steps
List all decision-making or critical steps

¥ Specify the presentation specifications (stimul us/response/feedback
sequences) for each activity or phase of the simulation.

¥ Design the simulation activities to represent each major task.

¥ Make sure instructions and procedural guidelines of the simulation are
clear. Thisincludeswriting instructions to tell participants whether the
simulation is competitive, how they will know when around is over,
what length of “real world” time the compressed time of the simulation
represents (e.g., one round = 1 week on the job), etc.

Y Review the written parts of the simulation.

Continued on next page
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Guidelines for Developing Test and Assessment Items, Continued

Guidelines for The following guidelines should be used when developing role play
developing role assessment items.
play

¥ There should be a broad range of human problems, participants should
be given the opportunity to perform effectively, if the intent isto
develop skills.

Y |t isbest to use simulation problems before attempting use real
organizationa problems.

v Develop clear concise and highly focused materials for participants.
Materials should be readable and not too lengthy, or too complicated
for a participant to remember.

¥ Include some hints on how to play the role.

¥ Provide observer background data sheets to the “audience.”
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Item Analysis of Criterion-Referenced Tests

Introduction

Very different
approach

Some Reality

Whether administered before, during, or after instruction, a test that
measures carefully written objectives is called a criterion-referenced test.

Criterion-referenced tests are designed to describe which learning tasks a
student can and cannot perform rather than to discriminate among students.
This, of course, represents a huge departure from the traditional use of
norm-referenced grading systems by DoD schools.

The approach of the commonly used norm-referenced testing may be
familiar, even comfortable, but not very useful for criterion-referenced tests.
That is because the traditional indexes of item difficulty and item
discriminating power are of little value using norm-referenced testing.

For example, a set of items in a criterion-referenced mastery test might be
answered correctly by al students (giving it zero discriminating power) and
still be effective items. With norm-referencing, if no student ever missed a
test item, we would consider it to be inferior.

In criterion-referencing, if test items closely match an important learning
outcome, the results simply tell us that here is an outcome that all students
have mastered.

Reality would suggest that most DAU course devel opers and offerors do
not have the appropriate resources to engage in testing and test item
analysisasit is supposed to be conducted using criterion-referenced
designs; even with the use of computers.

DAU isnot in aposition to recommend any single type of software. We do
recommend searching for a product that will best accommodate individual
need and complexity for the type of item anaysis required for the
instructional design of the course.

Based on our experience with the DAU consortium schools, we will offer a
couple of suggestions for item analysis here in appendix G. Course
managers and faculty are advised that these are only suggestions.

Continued on next page
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Item Analysis of Criterion-Referenced Tests, Continued

Basic concerns

Measuring the
effect of
instruction

One of the basic concernsin evaluating itemsin acriterion- ~ Note:
referenced mastery test is the extent to which each item is Information in

. . . the next two
measuring the effects of instruction. blocks pertains

) to courses that
If atest item can be answered correctly by al students use pre- and

before and after instruction, the item obvioudly is not posttests.
measuring instructional effects.

While the above is an extreme example, it highlights the
importance of obtaining a measure of instructional effects as
one basis for determining item quality. !

To obtain a measure of item effectiveness based on instructional effects, the
same test must be given before and after instruction. Effective items will be
answered correctly by alarger number of students after instruction than
before.

Anindex of sensitivity to instructional effects can be computed by using the
following formula:

S=Ra-Re, T

Ra = the number of students answering the item correctly after instruction
Re = the number answering the item correctly before instruction
T = the total number answering the item both times.

Applying this formulato an item that was answered incorrectly by all
students (N = 32) before instruction and correctly by all students after
instruction, our result would be as follows:

S= Ra—Re, T becomes S= 32-0, 32=1.00

Thus, the maximum sensitivity to instructional effects isindicated by an
index of 1.00. Theindex for effective test itemswill fall between .00 and
1.00, with larger positive values indicating items with greater sensitivity to
the effects of instruction.

Continued on next page
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Item Analysis of Criterion-Referenced Tests, Continued

The reporting
grid

Predetermining
the level of
mastery

Using the grid

Another method of item analysis, and perhaps a more utilitarian approach in
performance-based training designs, is to cross-reference each student
against the test or assessment items relative to specific objectives.

A simple reporting grid with the student names listed on one axis and the
terminal objectives listed on the other would be sufficient (a sampleison
the following page). Theindividual responses to test items associated with
the terminal or enabling objective indicated on the grid would be noted as
pass or fail, mastery or non-mastery based on a predetermined level of
acceptance.

Mastery or non-mastery, pass or fail levels of acceptance must be
predetermined. Hereisan example of how that might work.

Whereas aterminal objective is keyed to test items 3, 4, 6, and
10, and has a predetermined level of mastery of three out of four
items must be answered correctly.

Then, if student A answers items 3, 6, and 10 correctly, but misses item
4, he or she would still have mastered the terminal objective.

But, if student B answersitems 6 and 10 correctly, but missesitems 3
and 4, he or she will have failed to master the terminal objective.

Keeping track of students and test itemsis not as difficult as it seems.
Setting up a ssimple grid alows the teacher to track the progress of each
student relative to the terminal objectives being tested.

Continued on next page
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Item Analysis of Criterion-Referenced Tests, Continued

Sample grid:

mastery or non-

mastery

Student

moow>

If you don’t
remember
anything,
remember . ..

The following is an example of atracking grid. Severa variations are
possible, but the concept is the same: the need to test and report criterion-
referenced test data for each student on each objective.

Objective 1 Objective 2 Objective 3...
Yes No Yes
Yes Yes Yes
Yes No No
No Yes Yes

A very important point to remember when using criterion-referenced testing
isthat the test results on individual objectives are not averaged.

That is, outstanding performance on one objective cannot make up for poor
performance on others. Ergo, theindividual areas of non-mastery are easily
identified.

Continued on next page
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Item Analysis of Criterion-Referenced Tests, Continued

Strategic points By representing individual student data in the method described using the
of analysis sample grid above (or in asimilar manner), a number of important points
can be anayzed.

Class totals on the individual objectives can indicate curricula or
instructional problems, i.e., objectives where only a few students were
successful might indicate a need to enhance the instruction or an
objective where all students were successful might indicate that an
area of instruction is not needed.

To the extent that what we want in the way of group performance
differs from what we actually get, we have a curriculum problem
of sometype. This aggregate data allows a better job of managing
the curriculum.

By ranking the students on the basis of total number of objectives
achieved, rather than simple numeric scores, student mastery can be
identified and rewarded.

Finally, the total number of items which must be successfully
completed to “pass’ agiven termina objective can be set using factors
such as the criticality of the subject matter as a basis, thus giving the
certification of student mastery in a specific job or occupation real
meaning.
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Summary

Summary

Appendix G has provided guidance about the advantages and disadvantages
of using various test and assessment items. Guidelines for developing the
different types of tests and assessments has been covered, with checklists
provided. Methods for test item analysis were also covered.

Good test and assessment instruments provide good data for analysis.
Effective criterion-referenced test instruments have the characteristic of all
types of tests: they are valid and reliable.

Additionally, good criterion-referenced tests must be objective,
comprehensive, and capable of differentiating; that is, capable of separating
masters from non-masters.
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